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Summary

The project has developed tools and concepts for integrated, i.e. cross-sectorally harmonised 
assessment, management and monitoring of sustainable Conservation and use of wild animals and 
wildlife habitats. Participatory research methods (expert interviews, land user surveys, stakeholder 
participation panel) have been applied to identify, analyse and evaluate key interfaces (antagonistic 
and synergistic interactions) between wildlife, hunting and other regional land uses. Main results 
include operational frameworks of principles, criteria and indicators (PCI-sets) for integrated 
sustainable wildlife management with practice-related user guidelines that are harmonised across 
land use sectors. The PCI-sets were designed as self-evaluation tools, and shall be applied by 
major regional land user groups (forestry, agriculture, hunting, recreation management) to 
evaluate their own respective influences on the Conservation of wild animal species, habitats and 
sustainable hunting. The assessment set of each group also considers relevant sustainability 
requirements of other user groups. This new step from merely sector-specific towards sector- 
crossed (integrated) assessment of sustainable use has been taken for the first time, by focussing 
on the cross-cutting issue "wildlife management". In addition, recommendations for conflict 
management and for respective monitoring have been elaborated. Project results shall contribute 
to the avoidance, mitigation and resolution of wildlife - land use conflicts in the Biosphere Reserve 
and to the Integration of wild animals and their habitat requirements into sustainable regional land 
use.
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Project aims

The main objective of the project (ISWI-MAB, duration 2005-2008; Man and the Biosphere 
Programme, Austrian Academy of Sciences) was to develop tools, concepts and guidelines for the 
assessment, management and monitoring of sustainable wildlife management which are 
harmonised across the most wildlife-relevant regional land use activities. Derived sub-goals 
included:

regional ad justm ent o f existing principles, criteria and indicators o f sustainable hunting  

(Fo r stn er  et al., 2001; 2006);

identification and analysis of conflicts and potential synergies in the relationship between 
regional land user groups, wild animals, habitats, and sustainable hunting;

development of principles, criteria and indicators of cross-sectorally integrated sustainable 
wildlife management for self-evaluation by land user groups that have strong impact on wild 
animals, habitats and sustainable hunting;

elaboration of recommendations and guidelines for management and monitoring (Biosphere 
Reserve-wide and for core zones).
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Study area

The Wienerwald Biosphere Reserve (WBR) was chosen as a model area because it is, on the one 
hand, a large-scale habitat for species-rich, native wildlife communities with high nature potential 
and Conservation value and, on the other hand, a typical multiple-use cultural landscape in the 
immediate proximity of the urban agglomeration Vienna with a broad spectrum of use interests, 
high recreational use intensities, strong demand for hunting activities and related pressures on 
wildlife. This specific Situation accounts for a variety of wildlife - land use conflicts that threaten 
sustainable development and accomplishment of the WBR Conservation and management 
objectives.

Research questions

Wild animals (species, populations, individuals, habitats, genetic diversity) are exposed to multiple 
impacts caused by hunting and many other often overlapping and competing land use activities 
within the wildlife habitat. In particular in multiple-use landscapes such as the WBR, the resulting 
interactions between the habitat requirements of wild animals, hunting interests and other land use 
demands often lead to conflicts that can negatively affect sustainable Conservation of native wild 
animal species and their habitats, the sustainability of involved forms of land use, and sustainable 
regional development at large. Stand-alone sectoral approaches to sustainable use are insufficient 
and often result in unintended adverse effects on both other land use sectors and the respective 
ecosystem. In contrast, sustainable wildlife management requires that all land user groups in the 
wildlife habitat are aware of and consider the effects of their activities on both wildlife resources 
and other user groups.

Over the last decades, concepts of sustainable use, including assessment approaches, have been 
developed for various land use sectors. A respective gap that existed in hunting and wildlife 
management for a long time has recently been filled by the development of criteria and indicators 
of sustainable hunting in Austria (F o r s t n e r  et al., 2001, 2003, 2006; Umweltbundesamt, 2005). 
However, there still is an unsatisfied need for truly integrated approaches to cross-sectoral 
assessment of sustainability that consider the interactions, interdependencies and antagonistic 
effects that may arise between land use sectors and on the given ecosystem, often without the 
respective actors being aware of that risk. For example, the scope of action of hunting to be 
practiced in a sustainable way is often restricted by various impacts of other land user groups on 
wildlife resources and hunting management, and vice versa. However, sustainable use of wildlife is 
only achievable if all land user groups within the wildlife habitat are aware of the consequences of 
their actions on wildlife resources as well as on other user groups, and if sustainability 
requirements of other groups are considered in each group's practice of land use. With this in 
mind, the ISWI-MAB project has developed intersectorally harmonised approaches to sustainable 
use by the model ofthe common theme "wildlife and hunting" - a cross-cutting issue touched upon 
by many land use activities - and has operationalised them on a regional scale.

Recreation Interactions 
(antagonistic, 

I synergistic)

V -f Hunting

Wildlife 
+ Habitats

Forestry Agriculture

Figure 1: System definition for the development of indicators of 
integrated sustainable wildlife management (arrows: considered 

interactions; crosses: not directly considered interactions).

Methods

Embedded in a transdisciplinary process, a ränge of participatory research methods was applied to 
identify, discuss and evaluate wildlife-land use interactions, related conflict potentials, problem 
perceptions of stakeholder groups and preferences for management options. Covering the 
participation levels "information", "consultation" and "collaborative research", methods comprised 
qualitative expert interviews, broad land user and visitor surveys (on-site interviews, mail surveys)
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with descriptive evaluation and explorative statistical analysis, a series of work sessions of an 
interdisciplinary stakeholder panel, and practical test applications by key stakeholders. The 
knowledge gained from involvement of stakeholders and the public was used to identify key fields 
of interaction between wildlife, hunting and other land use demands. These are defined as 
interactions involving three main system components: i) wildlife resources (native wild animals, 
species, populations, habitats), ii) hunting, and iii) other land use activities that impact upon 
wildlife resources and the sustainability of hunting (and are often influenced by them in return). At 
the centre of interest were those interactions that are relevant to sustainable development and that 
restrict or promote the clearance for sustainable use by other land user groups. That 
conceptualisation of "wildlife-land use interactions" is illustrated by figures 1 and 2.

Interactions relevant to sustainability:
Influences of Hunting on Wildlife + Agriculture,

Forestry, Recreation',
Influences of Agriculture, Forestry, Recreation on 

Wildlife + Hunting

Figure 2: Scheme of ecological, economic and socio-cultural spheres of 
influence and interactions relevant to sustainability.

Results

Based on the interfaces identified, inter-sectoral assessment sets consisting of principles, criteria 
and indicators with performance scales and application guidelines have been developed for the four 
land user groups forestry, agriculture, recreation management, and hunting. To improve 
applicability and user-friendliness, each assessment set is also edited in a short Version with 
selected priority indicators. Table 1 gives an overview of the number of principles, criteria and 
indicators per set. The ränge of application is indicated in table 2. Figures 3 and 4 illustrate the 
proposed evaluation scheme.

Table 1: Structure ofthe assessment sets with number of principles, criteria, and indicators with performance 
scales (point system); in brackets: number of indicators per short version.

Land use sector 
addressed (domain of 

action)

Principles
(number)

Criteria
(number)

Sub-criteria with indication 
and evaluation schemes 

(number)

Hunting 14 25 56 (30)
Forest Management 11 18 42 (21)

Agriculture 11 17 28 (15)
Recreation Management 9 17 36 (16)
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Table 2: Fields of application of the assessment sets

Self-evaluation of the sustainability of land use activities of one's own group in relation to wild 
animals, habitats, hunting, and other land use demands

Analysis of individual strengths and weaknesses in terms of sustainability

Support in considering the impacts of one's own activities on wild animals, habitats and 
sustainable hunting

Decision-support and guidance in framing measures to optimise sustainability

Measuring effectiveness of measures and monitoring progress in implementation of 
sustainability

Stimulation for questioning of one's own practice of land use (awareness-raising, learning 
effect)

- Monitoring of sustainability levels and changes on the time scale__________________________

The full-length publication of the final project report (R eim o ser  et al. 2008), including annexes, is 
available for download at the homepage of the Austrian Academy of Sciences 
('http://hw.oeaw.ac.at/ISWIMAB').

Ecology

1 very 
good

2 good 3 average 4 bad 5 very bad
max. point 

score
min. point 

score

sustainable not sustainable

47 % 
(28 points)

60 -63

Economy

1 very 
good

2 good 3 average 4 bad 5 very bad
max. point 

score
min. point 

score

sustainable not sustainable

23 %
(6 points)

26 -14

Socio-
cultural
aspects

1 very 
good

2 good 3 average 4 bad 5 very bad
max. point 

score
min. point 

score

Sustainable not sustainable

62 % 
(18 points)

29 -37

Figure 3: Evaluation scheme, type 1 - Aggregation of assessment results within each major group of 
sustainability aspects (fictitious evaluation example for sector hunting). Additive aggregation of scored 

points, calculation in percentage of maximum number of points per group, allocation to one of 5 
evaluation classes, verbal rating of intervals, sustainability performance scale with continuous transition 

between sustainable and unsustainable (grey). Maximum and minimum numbers of points are variable to 
allow for consideration of omitting of optional indicators.

Discussion and outlook

The assessment frameworks are mainly intended as decision-supporting and awareness-raising 
self-governance tools for land users and landholders. While any non-mandatory self-evaluation tool 
has natural limitations related to subjectivity, lack of bindingness, and trade-offs between scientific 
accuracy and practicability, nevertheless such "soft" approaches also have a number of specific 
strengths, e.g. higher acceptance, inclusion of qualitative, "observable" instead of merely 
measurable attributes, and high potential for learning effects (Lexer  et al. 2005). The assessment 
sets are conceived as dynamic expert systems that are open to future improvements and 
adaptations to other regions and scales. In the WBR, key stakeholders seem to be willing to 
integrate the results into existing management rules.

272

http://hw.oeaw.ac.at/ISWIMAB'


Acknowledgements

Funded by the Man and Biosphere (Maß) Programme ofthe Austrian Academy of Sciences. 

References

Forstner M., Reimoser F., Hackl J. & Heckl, F. (2001): Kriterien und Indikatoren einer nachhaltigen 
Jagd. Monographien des Umweltbundesamtes, M-158. Umweltbundesamt, Wien.

Forstner M., Reimoser F., Lexer W., Heckl F. & Hackl J. (2003): Criteria and Indicators of Sustainable 
Hunting. Authors: English Translation of Monograph No. 158 (2001). Available only in digital 
format. http://www.biologischevielfalt.at/nachhaltige-nutzung/nachhaltige-jagd/.

Forstner M., Reimoser F., Lexer W. Heckl F. & Hackl J. (2006): Nachhaltigkeit der Jagd: Prinzipien, 
Kriterien, Indikatoren. Erweiterte Fassung. Umweltbundesamt (Hrsg.). avBuch, Wien.

Lexer W., Reimoser F., Hackl J., Heckl F. & Forstner M. (2005): Criteria and Indicators of Sustainable 
Hunting: the Austrian Assessment Approach. Wildlife Biology in Practice, Dec. 2005, 1(2): 163- 
183.

Reimoser F., Lexer W., Brandenburg C., Zink R., Heckl F., Bartel A., Ferner B. & Muhar A. (2008): 
Integriertes nachhaltiges Wildtiermanagement im Biosphärenpark Wienerwald. Endbericht. ISBN- 
Online: 978-3-7001-6626-9. http://hw.oeaw.ac.at/ISWIMAB

Umweltbundesamt (2005): Interaktive Internet-Plattform „Nachhaltige Jagd".
http://www.biologischevielfalt.at/nachhaltige-nutzung/nachhaltige-jagd/.

Contact

Friedrich Reimoser 
friedrich.reimoser@fiwi.at

Richard Zink

Forschungsinstitut für Wildtierkunde und 
Ökologie (FIWI)
Veterinärmedizinische Universität Wien 
Savoyenstraße 1 
1160 Vienna 
Austria

Wolfgang Lexer

Felix Heckl

Andreas Bartel

Bernhard Ferner 
Umweltbundesamt GmbH 
Spittelauer Lände 5 
1090 Wien 
Austria

Christiane Brandenburg 

Andreas Muhar

Institut für Landschaftsentwicklung, Erholungs­
und Naturschutzplanung 
Universität für Bodenkultur 
Peter Jordan-Straße 65 
(Postadresse: Peter Jordan-Straße 82)
1190 Wien 
Wien

Gerfried Koch

Biosphärenpark Wienerwald GmbH 
Deutschwaldstraße 15/b 
3002 Purkersdorf 
Austria

273

http://www.biologischevielfalt.at/nachhaltige-nutzung/nachhaltige-jagd/
http://hw.oeaw.ac.at/ISWIMAB
http://www.biologischevielfalt.at/nachhaltige-nutzung/nachhaltige-jagd/
mailto:friedrich.reimoser@fiwi.at


9S jn uaj3jS||Bnp(BU8ss!M 
SS JNJnnn>|p6Br

frS JN jazjnupuen uaßumiJiwsnv SiU)UU3>(

ES JN J31)eoajaiip|!A/\ 6un6efaa 

ZS 'JN JatlBoaJsnpüM ßuruasinBJSA 

LS JNMID

OS JN l!3>|6!P3iS8!MOS

6fr JN z in ip s ja ix

8fr JN 3J3!1PI!AA l!3i(|nEJU3A

/.fr JN ßunujsifl 3H0!||U3yg

9t» jn  uj38ep-!M0!N ljUJ uoiieit.iunujuio»

.St- JN ßunß!i|gM3qw!UU0M 

t>f JN U3ddm6u3s;3J3iu| oqojipßef iqoiN 

Efr JN uspjogaa uai!a>iß!ujui!isun 

3fr jn usßuniipijuiajaiAsy

lt> jn i(jedu3jegdso!a 3|3iz

Ofr JN az)g|dsiiaqjv aL|Di|p6er

6£ ’JN Jaßgr aßlPBMsnv

8E jn JaßepaßiSSBSUBsyo qoiaißsneussssjaiui

.iE  JN awafoJd luawaßBßug 

9£ ’JNdHOAA

SE JN asiaMsßuBßJOA auiBsuiauias 

frE JN)!3>)6!liaueuapBMospi!M 

EE JN )dazuos|sßunßBfaa saipsiuJouo>|Q 

,ZE JN |J3Ml>|Je|/\| Bunjspj!);)

.IE j n  uazinN  J3A]p|3fqns/puEMjnv 

.OE JN siu)|BitJafts6Bjp3/-spuBm}nv 

,62 JN tajqPHM 8uni>|jBUijaA 

83 JN 3ißa)BJissßunp(jeuijaA

LZ JNaJ3!)PI!M auonmooine )ipiN

•9Z JN ßunßBfsa Sftiwaias

.SZ 'JN uaqBßjoA3MOSi|3insBuagqdoJi

frZ JN uaiunmoijsßunfiefsa apuajiajßjaqryaway

E3 JN ajßoioiqsuoipinpoJday

ZZ JN pße&qoeN ßumsiüuun

IZ JN srmiiiiAqjsuaqsT iraMMPlsaßun

.OZ JN uauvapujsjfsiaiqag

.61 JN uayv apuajqa)(japa!/\/\

81 'JNU3js]iu3)JBp|!M 

L\  JN a|BJSiiOBMnz aggn 

91. jn  )|onjpzua.un>|uo>| 

gi. 'jn  ßurujw ßunjainuun 

frl JN ßunjaiinjpnM

Et jn LunBJSuaqa|pn/\/\ 6unt|Bfsao 'ßuntiEipg

•ZI JN uasqDBSuoiiBjßOT 'ajopujox ;et!A||))Bj)iv

11 'JN uasqoBSUOiiBjßiiAi 'aiopujox ßuniiajsisaj

.0 r  JN uinBJSuaqa|p|i/\/\ ßunjsnuaiußBjj

6 JN uaßiin>|UBAM|ossapue|saa

8 jnassnuuiapüAA 3JBqßBj)un

.L  JN PPM uoiwunjzimps

,9 jn  3UJ3;s<ssßun)qoBqoaa ayonisjoj

.S JN uaqoguunBZ||ojiuoy

fr'JN uaßunzinupuBißunmuJijsqv

E jn uaqB6j(v\ssnLpsqv ßun||n)J3

Z JN ueidssnqosqv ßuiJ3pa!|3

1. jn UB|dssnipsqv zuaiscxg

Figure 4: Evaluation scheme, type 2 - 
Assessment profiie of one assessment unit 
(profiles of all individual indicators; 
fictitious evaluation example for sector 
hunting).
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