
Economics of climate adaptation for biodiversity conservation (Ecoclimb) 

1. Introduction and motivation

2.2. Species considered in the analysis

Pseudochorthippus montanus
• rare grasshopper
• lives mainly on wet grasslands (Fig. 1)
• very immobile species

Large marsh grasshopper (Stethophyma grossum)     
• large grasshopper (Fig. 2)
• lives on wet grasslands
• moderately mobile

Marsh fritillary (Euphydryas aurinia)
• endangered butterfly (Fig. 3)
• inhabits wet and dry grasslands
• migrates along hedgerows (Fig. 4)

Black-tailed godwit (Limosa limosa) 
• migratory bird (Fig. 5)
• breeds on large open grasslands with flooded

areas (Fig. 6)

Figure 2: S. grossum is a large grasshopper; source: 
Daniel Konn-Vetterlein

Figure 3: E. aurinia; source: 
Stiftung Naturschutz 
Schleswig Holstein 

Figure 4: hedgerows as possible
migration routes

Figure 5: L. limosa; source: 
Stiftung Naturschutz 
Schleswig Holstein 

Figure 6: open grassland with a 
high groundwater table are ideal 
L. limosa habitatFigure 1: P. montanus habitat: low-lying, wet grasslands

2.1. Case study area

The models will be developed for selected case study regions in Schleswig-Holstein 
and Niedersachsen, Germany. In cooperation with our stakeholders in these areas the
case study regions were chosen depending on:
• the characteristics of the land
• data availability. 
 case study regions take into account in how far the land satisfies a species‘ habitat
requirements and how this will change in the future due to climate change.

3.1. Climate simulation 3.2. Design of policy instruments under climate change

3.3. Ecological model 3.4. Economic model and agri-economic cost assessment

3.5. Ecological-economic modelling 3.6. Risk and uncertainty

Climate change is a major threat for biodiversity. For many species, existing
habitats will be lost partially or completely, but the habitat suitability in previously
unsuitable regions (new climate space) may increase.
Ecologists have developed two types of climate adaptation strategies:
• supporting migration towards new climate space with appropriate land use

measures and
• improving habitat quality in existing habitats to create climate refugia.
Economic research on climate adaptation has until now largely ignored the threat
to biodiversity. In Ecoclimb, we will develop models to investigate how to protect
species under climate change.

3. Sub-projects 

4. Relevance of the project for climate policies

Contact details: 
Charlotte Gerling

charlotte.gerling@b-tu.de

This subproject provides climatological input data for the
ecological models, the ecological-economic models and the agri-
economic cost assessment. For this purpose, results of an
ensemble of high resolution regional climate simulations (Euro-
CORDEX runs extended by the ReKliEs-De project) are used. The
projection results represent the potential spread of future
climate change in the case study regions and are adapted to the
needs of the project partners. Appropriate climate indices
relevant to characterize the habitat conditions for the grassland
species are determined and calculated to investigate how these
conditions will change under the influence of different climate
change scenarios.

This subproject identifies and analyses possible design options of policy instruments
that are relevant for the conservation of biodiversity under climate change. We will
consider three important policy instruments of biodiversity conservation:
• incentive payments for nature conservation measures,
• offsets and
• land purchase for conservation.

The analysis will be conducted on a qualitative and conceptual level. The results from
this subproject will be an input for the development of the ecological-economic
model.

In the present subproject demographic (stage-based) models and dispersal models
are developed for the four study species and the species’ population dynamics are
simulated for the next 60 years. Changing climatic conditions and land use
measures are dynamically integrated into the models. The models are used to
analyse the long-term survival probability of the study species under different
climate and land use scenarios. They thus support the development of suitable
conservation strategies for these species.

This subproject will assess the costs of conservation measures. This includes the
opportunity costs of measures implemented via the three types of policy instruments.
In order to estimate the costs over a 60 year-period we consider possible socio-
economic scenarios that may influence conservation costs in the future. The cost data
including the modifications based on the scenarios will feed into the ecological-
economic models.

The predicted effects of the analysed strategies and instruments for biodiversity
conservation are subject to considerable uncertainty. In the present work package
these uncertainties are assessed through sensitivity analyses. Based on the results,
the conservation strategies and instruments will be assessed with regard to their
robustness, i.e. their ability to achieve high levels of effectiveness and cost-
effectiveness even under uncertainty.

The ecological-economic model will combine
the output from the ecological models and
the agri-economic cost assessment. As a first
step, the costs and ecological benefits of the
policy instruments are simulated. In a second
step the results are optimized. For the
optimization, we consider two options: (1)
maximize species survival under climate
change for given budgets (2) minimize
budget that allows for species survival under
climate change. Figure 8: overview of the ecological-economic model

Policy makers need to consider the effectiveness and cost-effectiveness of climate policies. Ecoclimb is relevant for evaluating climate policies targeting species conservation as:
• We examine the effectiveness of different policy options considering selected species
• We develop an evaluation framework to assess policies for species protection under climate change
• We develop an ecological-economic model taking into account both the effectiveness and cost-effectiveness of different climate policies

Figure 7: present-day climate
in Northern Germany
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