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1. Introduction 

Climate change is affecting biodiversity around the globe. That is already apparent in a variety of 

species’ responses to changing climatic conditions. While the range of responses has implications 

for biodiversity conservation, one in particular deserves attention: shifts in species’ distributions in 

order to remain within their climatic envelopes (EEA, 2004; IPCC, 2007; Parmesan, 2006; Root, et 

al., 2005). Not only does successful adaption in this context depend on the physiological abilities of 

species to disperse, but also does especially human land use further limit dispersal by separating, 

reducing and blocking habitats with sometimes impermeable landscape barriers (IPCC, 2007; Pear-

son, 2006). This is exacerbated by the fact that protected areas (PAs) for many species constitute the 

last remaining patches of suitable habitat within a landscape (Baillie, et al., 2004; MA, 2005; Mu-

longoy and Chape, 2004; WWF, 2006). Therefore, a dispersing species must overcome twofold bar-

riers – firstly, there must be further suitable habitat within its dispersal range and secondly, it must 

be able to reach it (Kokko and Lopez-Sepulcre, 2006; Malcolm, et al., 2002; Root and Schneider, 

2006).  

In order to address these challenges, biodiversity conservation must develop and implement adap-

tation measures to help species adapt to climate change. On the one hand, those measures should 

encompass enhancing connectivity of the protected area network and increasing landscape per-

meability so that dispersal will be facilitated and current as well as future habitats be connected 

(Hannah, et al., 2007; Hannah, et al., 2002; IUCN, 2005; Williams, et al., 2005).1 On the other hand, 

some studies recommend that the static and conserving conservation approach be questioned, be-

cause for one thing static protected areas won’t be able to maintain protection for species that are 

                                                 
1 Many aspects of those kinds of adaptation measure are also components of traditional conservation strategies. There-
fore, their implementing will benefit biodiversity conservation beyond climate change adaptation. Killeen, 
T.J. and Solórzano, L.A., (2008). 'Conservation strategies to mitigate impacts from climate change in Amazo-
nia'. Philosophical Transactions of the Royal Society B: Biological Sciences, published early online:8 pp. 
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driven out due to changing climatic conditions (Araújo, et al., 2004; Ibisch, 2005a; b). Therefore, 

biodiversity conservation has to face the loss of species and changing species assemblages, which 

conservationists might have to learn to accept (Marris, 2007; Mulongoy and Chape, 2004: 34). In 

response, dynamic adaptation strategies must be developed and implemented (Araújo, et al., 2004; 

Hannah, et al., 2002; MA, 2005; Mulongoy and Chape, 2004; Welch, 2005).  

 

2. Research objectives and methodology 

This context as outlined above constitutes the starting point for the Research project. In a mixed-

method approach of expert interviews and Delphi-Surveys on EU level, national level of England, 

Germany and Sweden as well as on the regional/local level (case studies) data shall be collected 

that help to address this issue and may contribute to problem-solving. Experts in this context en-

compass relevant actors from European Environment Agency (EEA), Directorate General Envi-

ronment of the EU-commission for EU-level, national biodiversity experts and authorities for the 

national level as well as protected area managers and relevant actors affecting or involved in im-

plementation of nature conservation measures on case study level.  

First, it shall be investigated whether climate change is perceived as a threat to biodiversity and 

hence whether adaptation measures are recommended as well as which are seen as effective. In 

order to be effective the measures require to be implemented. However, successful implementation 

of biodiversity conservation and hence also adaptation measures largely depends on a variety of 

actors and their interests, values and perceptions – especially on the local level (Allendorf, et al., 

2006; Redford and Sanderson, 2000; Zube, 1986). If those are integrated in developing and imple-

menting the measures, support can be enhanced and the likelihood of successful implementation 

increased (Hovardas and Poirazidis, 2007; Sabatier, 1988; Stoll-Kleemann, 2005; Stoll-Kleemann 

and O'Riordan, 2002). Therefore, particular focus will be laid on collecting data on the local level 

among different, relevant local actors. Here, the implementation success of the hitherto identified 

adaptation measures shall be analyzed and – if possible – options to act derived.  
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2.1 Data gathering 

2.1.1. Case study selection 

In each country, two national parks and/or biosphere reserves shall be selected as case studies, 

where data will be collected on the regional/local level. The selection procedure should encom-

pass protected areas, which are climate sensitive, where climate change adaptation projects are 

undertaken and where a variety of different actors is affecting the implementation of nature con-

servation strategies (Urwin and Jordan, 2008). Another important criterion for selecting case stu-

dies is that the data collection must be feasible, i.e. that inter alia the regions are accessible in the 

framework of a certain financial and time budget.  

In England, the following case studies will be selected (see Urwin and Jordan, 2008): 

- Yorkshire Dales National Park (7) 

- Braunton Burrows Biosphere Reserve 

  

Source: http://en.wikipedia.org, 27.03.2008 Source: http://www.unesco.de 27.03.2008 

 

 



Research Project Martin Hirschnitz 

 
5 

 

In Germany, the preliminary selection encompasses the following case studies: 

- National Park Schleswig-Holsteinisches Wattenmeer  

- Biosphere Reserves Schaalsee (1) and Südostrügen (2) 

  

Source: http://www.wattenmeer-nationalpark.de,27.03.2008 Source: http://www.unesco.de, 27.03.2008 

 

In Sweden, the preliminary selection encompasses the following case studies: 

- Söderåsen National Park  

- Kristianstad Vattenrikke Biosphere Reserve 

  

Source: http://www.naturvardsverket.se/,02.04.2008 Source: http://www.unesco.org, 27.03.2008 

1 
2 
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2.1.2. Actors 

Selection of local actors for data collection will follow a procedure analogous to that of the case 

studies. Also, in particular those actors shall be selected that are responsible for managing the re-

spective protected area, that are affiliated with climate sensitive sectors (Zebisch, Grothmann et al. 

2005; Urwin and Jordan 2008), that are engaged in existing projects of climate change adaptation 

and that are of local and regional significance for implementing biodiversity conservation. 

In this context, actors within the sectors biodiversity conservation, agriculture and forestry, tour-

ism and water management are considered worth selecting (see e.g. Urwin and Jordan 2008). Bio-

diversity conservation actors, for instance, are responsible for protected area management, in some 

place are already engaged in climate change adaptation projects, play a significant role in imple-

menting strategies in the nature conservation sector, which, as outlined above, is certainly climate 

sensitive (Zebisch, Grothmann et al. 2005; IPCC 2007). Therefore, biodiversity conservation actors 

to be selected for data collection should encompass local authorities, protected area management 

and local biodiversity conservation NGOs. 

Agriculture and forestry are also sensitive to climate change and thus also face the need to adapt to 

climate change, because changing climatic conditions will alter crop farming and tree selection for 

forestry (Zebisch, Grothmann et al. 2005; IPCC 2007). Furthermore, actors within this sector are 

also influencing implementation of biodiversity conservation – be it through partnerships in exist-

ing projects or fostering resistance against other projects (Sauer 2007). Therefore, actors to be se-

lected from this sector should encompass local/regional authorities and associations. 

Tourism and water management on the one hand are sensitive to climate change, not least because 

the tourism potential and hydrological regime of a landscape will change due to climate change 

impacts (Zebisch, Grothmann et al. 2005; IPCC 2007). On the other hand, those actors also partner 

in biodiversity conservation projects and influence implementation. Therefore, actors to be selected 

from this sector should encompass local/regional authorities, enterprises and associations.  

Data will be collected in a two-step process. First, relevant experts on EU, national and case study 

(local) level shall be interviewed concerning climate change risk perception, possible adapation 

measures for biodiversity conservation and their implementation potential. Table 1 on the follow-

ing page provides an overview of the first step of data collection. 
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Table 1: Overview of the first step of data collection 

Research subject & questions method Actors 

Subject: climate change perception 

question 1: How are climate change impacts on flora and 

fauna of Yorkshire Dales NP perceived by its management 

and land users? 

Expert  

interviews 

EU-level (e.g. EEA) 

national level (e.g. BfN) 

case study/local level 

(e.g. protected area man-

agement, land user) 

question 2: Do those actors perceive adaptation measures 

as necessary? 

Expert  

interviews 

Subject: climate change adaptation measures 

question 1: Which adaptation measures can be identified 

according to data and literature on NP level and in partic-

ular according to the expertise of the different actors? 

Expert  

interviews 
EU-level (e.g. EEA) 

national level (e.g. BfN) 

case study/local level 

(e.g. protected area man-

agement, land user) 

question 2: Which adaptation measures from other sectors 

such as agriculture, forestry, water management or tour-

ism could be integrated with biodiversity adaptation? 

Expert  

interviews 

Subject: implementation of climate change adaptation measures 

question 1: Which (other) actors do the experts inter-

viewed consider relevant for implementation?  

Expert  

interviews 

EU-level (e.g. EEA) 

national level (e.g. BfN) 

case study/local level 

(e.g. protected area man-

agement, land user) 

question 2: How will implementation potential and im-

plementation success of the measures identified be judged 

by the different actors? 

Expert  

interviews 

question 3: Which factors do the different actors consider 

as fostering / impeding for implementation of the meas-

ures identified? 

Expert  

interviews 

question 4: How can implementation success of the meas-

ures identified be increased? 

Expert  

interviews 

The second step of data collection will be a Delphi-survey on case study level. This technique ap-

plies a formalised questionnaire and collects data in several repetitive waves among the same ac-

tors. The data will be analysed after every round and – made anonymous - sent back to the same 

actors as the subsequent wave of data collection using the identical questionnaire.  
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A Delphi-survey therefore contributes to document learning processes and changes due to con-

fronting the participants with group opinions and results. Thus, it may yield consensus-oriented 

outcomes and results that represent realistic constellations as close as possible.  

The formalised questionnaire will be developed based on analysing data from the expert inter-

views. Therefore, the questions and components of the questionnaire already represent expert 

knowledge, so that particular issues and questions can be dealt with in more detail. Potential par-

ticipants shall encompass those local actors that were already interviewed personally, whose wil-

lingness to participate could be inquired during the expert interviews, and further recommended 

actors. In order to respond to the time restrictions and budgets of the participants, the Delphi-

survey can either be administered per mail, email or as an online-survey. Altogether, depending 

on the respective options to participate, three repetitive waves are strived for with two weeks in-

tervals between two waves. 

 

2.2 Data analysis 

Analysis of the quantitative data will be done using the statistical programm SPSS and R. Qualita-

tive data will be analysed by means of structuring content analysis using the program Atlas.Ti. 

Furthermore, both kinds of data will be used as input into Bayesian Belief Networks using the 

program Nettica or Hugin.  

Altogether, options to act and possible recommendations should be drawn from data collection 

and analysis, which address implementation of adaptation measures, in particular on the regional 

and local level.  

 



Research Project Martin Hirschnitz 

 
9 

 

3. Literatur 

Allendorf, T., Khaing Khaing, S.W.E., Thida Oo, Ye Htut, Myint Aung, Keera Allendorf, Lee-Ann 
Hayek, Peter Leimgruber and Wemmer, C., (2006). 'Community attitudes toward three protected 
areas in Upper Myanmar (Burma)'. Environmental Conservation, 33:344-352. 

Araújo, M.B., Cabeza, M., Thuiller, W., Hannah, L. and Williams, P., (2004). 'Would climate change 
drive species out of reserves? An assessment of existing reserve-selection methods'. Global Change 
Biology, 10 (9):1618 - 1626. 

Baillie, J.E.M., Hilton-Taylor, C. and Stuart, S.N.E., (2004). 2004 IUCN Red List of Threatened Species. 
A Global Species Assessment. Gland, Switzerland and Cambridge, UK. 

EEA, (2004). 'Impacts of Europe's Changing Climate: An Indicator-based Assessment'. In: Agency, 
E.E. (ed). EEA Report No 2/2004. Luxembourg: Office for Official Publications of the European 
Communities, 107. 

Hannah, L., Midgley, G., Andelman, S., Ara, jo, M., Hughes, G., Martinez-Meyer, E., Pearson, R. 
and Williams, P., (2007). 'Protected area needs in a changing climate'. 131-138. 

Hannah, L., Midgley, G.F. and Millar, D., (2002). 'Climate change-integrated conservation strate-
gies'. Global Ecology and Biogeography, 11 (6):485 - 495. 

Hovardas, T. and Poirazidis, K., (2007). 'Environmental Policy Beliefs of Stakeholders in Protected 
Area Management'. Environmental Management, 39 (4):515-525. 

Ibisch, P.L., (2005a). 'Natura 2000 and climate change adaptation'. In: Young, J., Parr, T., Heip, C. & 
Watt, A.D. (Editors) (ed). Climate Change and Biodiversity Conservation: Knowledge needed to support 
development of integrated adaptation strategies, Report of an e-conference. 

Ibisch, P.L., (2005b). 'Vom statisch-repräsentationsorientierten zum dynamisch-funktionalen Erhal-
ten – das Beispiel pro-aktiver Naturschutzplanung in Bolivien'. In: Horst Korn, R.S.J.S.R. (ed). Bio-
diversität und Klima - Vernetzung der Akteure in Deutschland - Ergebnisse und Dokumentation des Auf-
taktworkshops. Vilm, Deutschland: BfN, 57 - 68. 

IPCC, (2007). Climate Change 2007: Climate Change Impacts, Adaptation and Vulnerability Geneva, 
Switzerland: IPCC. 

IUCN, (2005). 'Planning for the Unexpected'. PARKS Magazine, 15 (1):66 pp. 

Killeen, T.J. and Solórzano, L.A., (2008). 'Conservation strategies to mitigate impacts from climate 
change in Amazonia'. Philosophical Transactions of the Royal Society B: Biological Sciences, published 
early online:8 pp. 

Kokko, H. and Lopez-Sepulcre, A., (2006). 'From Individual Dispersal to Species Ranges: Perspec-
tives for a Changing World'. 789-791. 

MA, M.E.A., (2005). 'Ecosystems und human well-being: biodiversity synthesis'. Washington, D.C.: 
World Resources Institute, 100 pp. 

Malcolm, J.R., Markham, A., Neilson, R.P. and Garaci, M., (2002). 'Estimated migration rates under 
scenarios of global climate change'. Journal of Biogeography, 29:835-849. 

Marris, E., (2007). 'Conservation priorities: What to let go'. NATURE, 450:152-155. 

Mulongoy, K.J. and Chape, S.e., (2004). 'Protected Areas and Biodiversity. An overview of key is-
sues'. In: UNEP-WCMC, C.S.a. (ed). UNEP-WCMC Biodiversity Series No 21. Cambridge, UK, Mon-
treal, Canada: UNEP-WCMC, CBD. 



Research Project Martin Hirschnitz 

 
10 

 

Parmesan, C., (2006). 'Ecological and Evolutionary Responses to Recent Climate Change'. Annual 
Review of Ecology, Evolution, and Systematics, 37:637 - 669. 

Pearson, R.G., (2006). 'Climate change and the migration capacity of species'. TRENDS in Ecology & 
Evolution, 21 (3):111-113. 

Redford, K.H. and Sanderson, S.E., (2000). 'Extracting Humans from Nature'. Conservation Biology, 
14:1362-1364. 

Root, T.L., MacMynowski, D.P., Mastrandrea, M.D. and Schneider, S.H., (2005). 'Human-modified 
temperatures induce species changes: Joint attribution'. PNAS - Proceedings of the National Academy 
of Sciences, 102 (21):7465 - 7469. 

Root, T.L. and Schneider, S.H., (2006). 'Conservation and Climate Change: the Challenges Ahead'. 
Conservation Biology, 20 (3):706 - 708. 

Sabatier, P., (1988). 'An Advocacy Coalition Framework of Policy Change and the Role of Policy-
Oriented Learning Therein'. Policy Sciences, 21:129 - 168. 

Stoll-Kleemann, S., (2005). 'Voices for Biodiversity Governance and Management in the 21st Cen-
tury'. Environment, 47 (10):24 - 36. 

Stoll-Kleemann, S. and O'Riordan, T., (2002). 'From Participation to Partnership in Biodiver-sity 
Protection: Experience from Germany and South Africa'. Society and Natural Resources, 15:161 - 177. 

Urwin, K. and Jordan, A., (2008). 'Does public policy support or undermine climate change adapta-
tion? Exploring policy interplay across different scales of governance'. Global Environmental Change, 
18 (1):180-191. 

Welch, D., (2005). 'What Should Protected Area Managers Do in the Face of Climate Change?' The 
George Wright Forum, 22 (1):75-93. 

Williams, P., Hannah, L., Andelman, S., Midgley, G., Araújo, M.B., Hughes, G., Manne, L., Marti-
nez-Meyer, E. and Pearson, R., (2005). 'Planning for Climate Change: Identifying Minimum-
Dispersal Corridors for the Cape Proteaceae'. Conservation Biology, 19 (No. 4):1063–1074. 

WWF, (2006). 'Joining the Dots: Species and Protected Areas – A contribution to the implementa-
tion of the CBD Programme of Work on Protected Areas.' WWF Global Species Programme. Wien, 
Austria, pp 94. 

Zube, E.H., (1986). 'Local and extra-local perceptions of national parks and protected areas'. Land-
scape and Urban Planning, 13:11-17. 

 
 


