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Abstract 

StartClim has been studying adaptation to climate change since 2008. The projects in 
StartClim2018 addressed various research questions in connection with the Sustainable 
Development Goals, conflicts in climate change adaptation, climate change and the 
economy, and disaster management and education. 
 
Recent studies show that numerous interactions exist between the targets of the UN 
Sustainable Development Goals (SDGs), because some targets are synergistic, while others 
exhibit trade-offs. The CliPo_Interlink project investigated these interlinkages by pursuing two 
aims: evaluating the interactions between climate policy measures (SDG13) and other SDG 
targets and then discussing the method used to identify these interactions and giving 
recommendations on the lessons learnt. A seven-point scale developed by Nilsson et al. 
(2016) to classify SDG interactions from +3 (indivisible) to -3 (cancelling) was used. 
Synergies and trade-offs between six selected climate policy measures and forty-four SDG 
targets from five SDGs were evaluated in an expert workshop. The results were broken down 
into an evaluation of the interactions, and the feedback from the structured methodological 
discussions conducted at the workshop. Some 54% of the interactions were evaluated as 
positive (synergistic), 3% as negative (trade-off), and 34% as neutral, meaning that the two 
aims did not influence one another. No strong trade-offs (-3, cancelling) were identified, and 
9% of interactions were indivisible (+3). Also, 7% of the possible interactions were evaluated 
multiple times, indicating that impacts occurring outside Austria (spill-over effects) were 
considered in those cases. The application of the seven-point scale by Nilsson et al. (2016) 
to examine interlinkages between climate policy measures and SDG targets was discussed 
in the workshops. The discussions resulted in a number of recommendations: It is important 
to consider that the scale measures the strength and direction of the interaction, not the 
effectiveness of a measure to reach a target. The evaluations should be carried out by 
multiple experts to ensure that the assessment is not merely subjective, and a group 
discussion of the reasons behind the evaluation could further help objectify the results. 
Furthermore, clear system boundaries should be defined to make the results of the 
evaluation comparable. The project outcomes will be integrated in the SDG options report to 
the Austrian federal government prepared through a cooperation between many Austrian 
universities within the framework of the UniNEtZ (Universities and the sustainable 
development goals) project. 
 
The aim of the CCCS research project was to provide an overview of the main problem areas 
arising from (increased) competition between existing land uses (sectoral and cross-sectoral) 
as a result of climate change and the necessary climate change adaptation measures in 
Austria. The national adaptation strategies of Austria, Germany, Switzerland and the Austrian 
provinces, were used to analyse potential utilisation conflicts. Furthermore, five expert 
interviews were conducted for different sectors. The analysis yielded a four-stage 
methodological approach for systematically identifying, minimising or avoiding potential 
conflicts as a result of adaptation measures in Austria’s provinces. The study formulated key 
questions for each of the steps. The first three steps serve to identify climate change-related 
conflicts that could occur or become exacerbated in a specific area, and to allow the key 
actors to categorise their significance. They form the basis for the fourth step, in which 
appropriate solutions to these looming or intensifying conflicts can be found. Overall, the 
analysis showed that adaptation strategies should increasingly consider conflicts that cannot 
be managed solely by the existing regulatory or planning tools and that require new, 
complementary approaches. Within this StartClim project, four basic principles – 
communication, cooperation, little or no conflict, and consistency – were proposed for conflict 
resolution. The provinces’ adaptation strategies contained a number of examples linking to 
the principles of the “4Ks”, which were presented in overview. 
 
Winter tourism is still of great importance for the Austrian economy, but the profits are 
dependent on climatological parameters such as snow security. One approach to reducing 
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the vulnerability of winter tourism due to climate is artificial snow. Artificial snow can lead to a 
higher snow security in ski areas and additionally increase the reflection of the incoming 
solar radiation (albedo). A study conducted by Joanneum Research concluded that the one 
of the positive effects of the additional reflectance of solar radiation as a result of artificial 
snow is that it compensates for the negative effects of the energy required to make artificial 
snow. This study reviewed this hypothesis using a more complex radiation model for the ski 
area of Saalbach-Hinterglemm and compared the final results with the Joanneum Research 
study. The 3-D radiative transfer model in this study used a digital elevation model (DEM) 
with a resolution of 10x10m. It also used land-use data to estimate the albedo for each pixel 
in the study area and snow data from the SNOWGRID model, which were interpolated in a 
10x10m raster by residual kriging. The study concluded that under real snow conditions for 
the month of April, the simplistic model diverged by around 600% from the complex approach 
in this study. Furthermore, consideration of trees (canyon effect) in the complex model led to 
an additional reduction of the radiative forcing of 16% to 48%. This means that multiple 
reflections, shading and the inclusion of the “canyon effect” in a complex 3-D model have a 
major impact on the radiation budget and therefore raise doubts about the results yielded by 
the Joanneum-Research study. 
 
In view of Austria’s climate targets for 2030 and 2050, this study surveys and analyses 
national as well as international approaches that provide opportunities for business and are 
also compatible with climate change mitigation and adaptation. The focus is on those sectors 
where decarbonisation is still considered a challenge, such as energy-intensive industries, 
the buildings and the transport sectors. By means of a comprehensive literature review as 
well as guideline-based interviews with 13 experts from the business and research 
communities, the most important innovative business strategies are identified and analysed 
regarding their practical applicability in Austria. Examples include new technologies such as 
Power to Gas and hydrogen-based steelmaking; products like heat pumps or low-carbon 
cement; and new business models in recycling or in energy services. According to the 
interview partners, some of the investigated approaches are already interesting from an 
economic point of view for industry and consumers, for instance industrial waste heat 
utilisation or bio-refinery. Others are not yet technologically mature and require further 
research and development, economic incentives, new infrastructure development (for some 
approaches coordinated at the European level) or adjustments to the legal framework. 
Overall, the currently known decarbonisation strategies in industry, transport and buildings 
imply a significant rise in renewable electricity demand. On the one hand, this can be 
countered by increasing energy efficiency, for example via sector coupling, and by linking 
and coordinating electricity and hydrogen supply on a European level. On the other hand, 
changes in consumer behaviour regarding mobility or the climate compatibility of products 
are necessary to keep energy consumption low and reach the climate targets. 

 
The potential increase in extreme weather events as a consequence of climatic changes 
confronts decision makers with new challenges. In order to cope with the future hazard 
potential, suitable and effective educational concepts for risk communication and public 
awareness-raising are needed. One project StartClim analysed and evaluated an 
awareness-raising strategy by the federal province of Styria and an educational measure 
(“Selbstschutz Hochwasser”) in flood risk management. A telephone survey with the 
participants in this information campaign was conducted and the results were evaluated. In 
addition, optimisation possibilities and suggestions for improvement were developed. The 
evaluation of the campaign and the strategy focused on the effect of the educational 
measures on self-protection. It showed that public awareness could be increased and that 
most participants were convinced of the effectiveness of self-protection measures. There is 
still a need for optimisation in terms of reaching the target group under the age of thirty-five 
and focusing on education measures. The results of the evaluation were discussed at a 
stakeholder workshop together with good practice examples. Ways of implementing the 
recommendations in existing educational measures were also decided. The impact of the 
such implementation was demonstrated through a re-evaluation of the adapted and ongoing 
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educational measure. Based on the findings, strategy recommendations (combination of 
different measures, target group-oriented design, use of contemporary media and formats) 
for an effective educational concept were developed. 
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1 The StartClim research programme 
 
The StartClim climate research programme is a flexible instrument. Because of the short 
project duration and annual allocation of project topics, it can react quickly to topical aspects 
of climate and climate change. It is financed by a donor consortium currently consisting of 
nine institutions: 
 

o Federal Ministry of Agriculture, Forestry, Environment and Water Management 
(since 2003) 

o Federal Ministry of Health 
(2005, 2006, 2007) 

o Federal Ministry of Science, Research and Economy 
(since 2003) 

o Province of Upper Austria 
(since 2012) 

o Austrian Federal Forests 
(since 2008) 

o Oesterreichische Nationalbank 
(2003, 2004) 

o Austrian Hail Insurance 
(2003, 2004, 2006, 2007, 2008) 

o Federal Environment Agency 
(2003) 

o Verbund AG 
(2004, 2007) 

 
StartClim has been studying adaptation to climate change since 2008. Since StartClim2012, 
the programme’s aim has been to deliver scientific contributions to the implementation of the 
Austrian National Adaptation Strategy. 
 
The five StartClim2018 projects examined different aspects of relevance to climate change 
adaptation in Austria. The topics explored were: 
 

 The interactions between climate policy measures and the Sustainable Development 
Goals targets 

 Conflict solutions regarding climate change mitigation 

 The effects of artificial snow 

 Business strategies for climate change mitigation 

 A strategy for awareness raising in flood risk management 
 
The StartClim2018 report consists of an overview of the results in German and English along 
with separate documentation containing detailed descriptions of the individual projects by the 
respective project teams. All StartClim2018 reports and documents will be available for 
download on the StartClim website (www.startclim.at). Furthermore, a limited number of 
folders containing a short summary of the results will also be made available. 
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2 StartClim2018.A: Evaluation of interactions between climate 
policy measures and the targets of the Sustainable 
Development Goals (CliPo_Interlink) 

 
In September 2015, the United Nations General Assembly adopted the United Nations 
Resolution “Transforming Our World: The 2030 Agenda for Sustainable Development”. The 
resolution includes seventeen SDGs (Sustainable Development Goals) and 169 targets. 
These ambitions are based on the eight Millennium Development Goals, which the UN has 
not yet completely achieved (UN 2015a). Recent studies (ICSU 2017, Nilsson et al., 2016) 
show that many different interactions have taken place in the attempt to meet the various 
SDG targets. Some targets are positively associated and others have conflicting goals. 
 
The CliPo_Interlink project picked up project interlinkages and evaluated the interaction of 
climate policy measures (SDG 13) with other SDGs. The methods used were discussed and 
recommendations derived. A rating scheme allowed quantification and prioritisation of these 
interactions,. 
 
In a first step, literature, in particular the summary for decision makers of the AAR14 (APCC 
2014), the Austrian Special Report Health, Demography and Climate Change (APCC 2018), 
the Austrian Strategy for Adaptation to Climate Change (BMLFUW and Umweltbundesamt 
2017) and the Austrian Climate and Energy Strategy (BMNT and BMVIT 2018), was 
screened for relevant climate policy measures and recommendations. These measures were 
categorised according to the aims of the SDG 13, and six specific and effective measures 
were selected: 
 

• Taxation of animal products 
• Thermal building renovation with conversion from oil to renewable energy 
• Abolition of self-supply power tax 
• Promotion of energy-optimised spatial structures including multimodality in rural 
areas 
• Climate-specific health knowledge for health professionals in education and training 
• Heat-related urban planning measures 

 
Based on a pre-selection (ICSU 2017), five SDGs (2, 3, 7, 9, and 11) were chosen for 
interaction assessment because of their close association with SDG 13. 
 
The 264 interactions between the six measures and the forty-four corresponding subgoals of 
the five selected SDGs were evaluated in an expert workshop. In the first part of the 
workshop, the Nilsson scale interaction assessment was used by experts to classify the 
interactions of SDGs. (Nilsson et al., 2016) The Nilsson scale allows a classification of the 
SDGs interaction between +3 (inseparable), 0 (no influence), and -3 (cancelling). The second 
part included a discussion about assessments and the method itself. 
 
During the workshop, the nineteen participants looked at interactions between the six 
measures and forty-four subgoals of the selected SDGs (fig. 1). For some interactions, no 
clear value could be determined by the experts. If there was an interaction with two values 
(global and national perspective, four cases), the national assessment was used, and for 
direct and indirect assessments (nine cases), only the direct link between the measure and 
the SDG target was selected. Another reason for mentioning multiple values per interaction 
(nineteen cases in total) was the different target groups addressed by the measures or SDG 
targets. The rating 0 (“consistent”) was the most frequent (43%) (fig. 2). 54% of the 
evaluations identified synergies (+1 to +3), 9% of which were in the category “indivisible” 
(+3). Only 3% of the cases identified a conflict of interest, and none of the ratings fell into the 
class “cancelling” (-3). 
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Fig. 1: Assessments of the selected climate action measures with the targets of the SDGs 2, 3, 7, 9 

and 11 identified by the workshop participants using the Nilsson scale (Nilsson et al. 2016) 

 
The greatest synergies were achieved with the measure “Promotion of energy-optimized 
spatial structures”, followed by measures for thermal renovation and conversion of oil boilers 
to renewable energy and heat-related urban planning measures. 
 

 
 
Fig. 2: Frequency evaluation of the rating scale of Nilsson et al. (2016). Most of the reviews identified 

synergistic interactions (+1 to +3 summarised) (own graph; SDGs images source: UN 2015b) 

 
The discussion in the workshop focused on the methodology of the assessment itself, the 
measures, the practicability, and complementary optimising points in the context of the 
assessment on the basis of the Nilsson scale. The approach was found to be suitable in 
principle for evaluating the interactions. If the required technical expertise is available, this 
method can provide orientation or depict trends as to whether the measures considered are 
suitable for several SDG targets or whether there are conflicting goals. It should be 
emphasised that the levels of the scale indicate the strength and direction of interactions, not 
the effectiveness of a measure. A consideration of the target levels rather than the SDGs 
themselves were also thought to be useful. 
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The issue of subjectivity of the evaluations was also addressed, but it was found that it could 
be mitigated by discussing the evaluations. The more specific and detailed the action and the 
objective described, the easier the assessment of an interaction became. It was seen as 
critical that in the course of the evaluation, subjective values could be incorporated, for 
example, so as to avoid extreme reviews. 
 
The results show that this method can be used in practice to evaluate selected measures. 
However, an understanding of the approach, an interdisciplinary approach and broad and 
diverse expertise by the participants with regard to the considered SDGs are required. 
Clearly defined system limits and possible concrete measures and targets simplify the 
evaluation. The measures used in the workshop were sometimes too general or vague (for 
example, “heat-related urban planning measures”). By contrast, the “abolition of personal 
income tax” made it easier to estimate the impact, because it was clear that it was about 
abolishing the mentioned tax. 
 
From the results and the discussion of methodology and feasibility, some selected 
recommendations for the application of the Nilsson scale can be derived: 
 

 Numbers only reflect something about the strength and direction of the interaction, 
nothing about the effectiveness of the measure 

 Evaluations should be made by multiple experts if possible, and discussion on the 
reasoning may be helpful 

 Clear system limits should be established to ensure comparability between the 
assessed measures 

 
The results and recommendations of the Clipo_Interlink project are included in the SDG 
options report to the Austrian Federal Government, which is being created in a cooperation 
by several Austrian universities within the UniNEtZ (Universities and Sustainable 
Development Goals) project. 
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3 StartClim2018.B: CCCS – Climate Change Conflict Solutions 
Tackling conflicts of climate change adaptation and mitigation 

 
Key documents such as the Austrian National Adaptation Strategy (BMFLUW 2017), the 
adaptation strategies of the individual provinces, and accompanying research reports 
recommend specific measures to increase the climate change resilience of different fields of 
activity. This can, however, also lead to conflicts in aims or utilisation with other sectors and 
fields of activity, e.g., an increased use of groundwater for farming leading to drought stress 
in conservation areas. The expansion of renewable energy has already led to numerous 
conflicts with other forms of land utilisation. Against this background, the Austrian NAS 
contains indications for each field of activity on whether measures could lead to negative 
consequences for other sectors. It is increasingly recognised internationally that climate 
change adaptation should also consider existing forms of land use, their interrelation, and 
overall regional planning aims (cf. BMU 2009, BMU 2011, BAFU 2014). For example, in its 
Switzerland-wide synthesis “climate-related risks and opportunities” (BAFU 2017, p.125), the 
Swiss Federal Office for the Environment lists different potentials for conflict development 
that could arise through adaptation (BAFU 2015). The German study “Germany’s 
vulnerability to climate change” even goes as far as to issue some of its statements down to 
an individual district level (UBA 2015). Figure 3 summarises origins of conflicts. 
 

 
Fig. 3: Categories of conflicts with examples (photos commons) 

 
The aim of the CCCS research project was to develop a methodological approach to identify 
spatial fields of conflict for individual Austrian provinces or regions, where sectoral or cross-
sectoral conflicts could arise through climate change, climate change adaptation, or climate 
change-related usage competition, and to recommend possible solutions. Based on the 
analysis of literature and documents, an overview of the central areas of concern was 
compiled, and a course of action (step-by-step approach) was recommended for developing 
specific solutions in collaboration with actors from climate change adaptation, specialist 
planning and spatial planning. The process also incorporated tools from environmental 
(precautionary) planning and participatory conflict communication. 
 
The national adaptation strategies of Austria, Germany, Switzerland and the Austrian 
provinces were used to analyse potential conflicts of usage. Furthermore, five expert 
interviews were conducted for different sectors. The specification of potential conflicts 
caused by climate change impacts, adaptation or climate protection varied greatly depending 
on the strategy examined, the spatial level, the time scale and the cross-sectoral 
consideration of climate change-related conflicts. Regarding the climate signals, potential 
sources of conflict were predominantly addressed in relation to “heavy rainfall” and 
“flooding/erosion”, while the climate change impacts most often related to were “heat”, 
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“aridity” and “low water levels”. The evaluation of the interviews also showed that specific 
sources and sectors of potential conflict at regional and local levels cannot be addressed at 
all in the adaptation strategies because of their larger scope. Furthermore, the conflicts 
addressed could also affect additional sectors. In order to identify climate change-related 
conflicts for a province or region, it is therefore necessary to combine the analysis of 
published documents and studies (top down) with the knowledge of experts (bottom up), and 
to incorporate all planning levels. 
 
The analysis of adaptation measures and the expert interviews yielded a sequence of four 
steps for systematically identifying, minimising or avoiding potential conflicts in aims and 
utilisation as a result of adaptation measures in Austria’s provinces. The first three steps 
serve to identify climate change-related conflicts that could occur or become exacerbated in 
a province or region, and to allow the key actors to categorise their significance. They form 
the basis for the fourth step, which seeks to find appropriate solutions to these looming or 
intensifying conflicts. Because fields of conflict are specified over a number of levels, they 
can be identified proactively before they cause serious strains on the environment or impact 
other fields of activity and can only be reacted to with ad-hoc measures. The StartClim final 
report contains key questions for every step as well as notes on their implementation. 
Overall, the analysis showed that adaptation strategies must increasingly consider conflicts 
that cannot be managed solely by the existing regulatory tools or by spatial or environmental 
planning, and which therefore require new, complementary approaches. 
 
The following principles – four basic principles (4Ks) of conflict resolution – are an 
important recommendation for all four of the steps: 
 
First principle – communication: Cross-sectoral communication is essential in order to 
identify conflicts in aims or interest beyond an individual sector, or even within the different 
objective systems in the same sector. This is especially valid for the management of water 
resources. The project report provides an overview of relevant planning and programmes, as 
well as thematic examples. 
 
Second principle – cooperation: In addition, exchange and cooperation between sectors 
can contribute to promoting synergies (e.g. multifunctional use of land) and creating benefits 
for multiple fields of activity (“multi-benefits” or “co-benefits”, such as water conservation 
systems in one or multiple sectors which equally benefit other sectors/fields of activity with 
high/increasing water demand). 
 
Third principle – considerate action: If synergies are not possible, deliberate “no- or low-
regret” measures should be aimed for, which harbour no or only little conflict potential, such 
as cessation of draining in agricultural areas to benefit environmental objectives in wetland 
areas. 
 
Fourth principle – consistency: Finally, the consistency of planned solutions with higher-
level strategies and instruments needs to be examined so as to guarantee that the 
suggested measures can be integrated into the spatial target system. For example, 
renewable energy measures should be aligned with the protection and development aims of 
the affected sectors (e.g., regarding sufficient residual water flow). 
The provinces’ adaptation strategies contain a number of examples connected with the 4K 
principles, which are presented in the final report in overview 
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4 StartClim2018.C: SnowAlb – Effects of artificial snow on the 
energy balance in the skiing area Saalbach-Hinterglemm 

 
Winter tourism is an important part of Austria’s economy, accounting for about 5.2% of the 
country’s GDP. Winter tourism in Austria is dominated by winter sports, which is vulnerable 
to climatic variability and therefore affected by climate change. Low-elevation ski areas in 
Austria will be particularly affected by variability in snow cover. The main regions involved 
are in the eastern part of the Austrian Alps. Some of the vulnerability due to snow security 
has been reduced in the recent years by artificial snow, with the result that skiing regions 
with high-quality snow-making machines and early investments in these properties have a 
better survival probability than others. Nevertheless, snow-making also contributes to carbon 
emission – on the one hand through the energy production itself, and on the other hand, by 
guaranteeing skiing tourism, an activity with high carbon emissions. However, the production 
of artificial snow in ski areas also has a positive effect. Because of the higher reflection of 
direct sunlight from snow (the reflection rate of the indirect solar radiation is defined as the 
albedo and is about 0.85 for snow, which means 90% of the radiation is reflected back into 
the atmosphere), a higher percentage of snow-covered area in ski areas produces an overall 
cooling effect, as the albedo of the area not covered by snow is between 0.2 and 0.3. A study 
by Joanneum Research in 2017 concluded that the effect of using artificial snow for ski 
slopes outweighs the carbon emissions from the snow-making machines. The study was 
performed using a simplistic radiation model, and the present study therefore aimed to show 
that a complex radiation model produces different results regarding radiation budget changes 
in ski areas as a result of artificial snow production for skiing slopes. 
 
The present study used a complex 3D radiative transfer model to analyse the effect of 
artificial snow on the radiation budget of the ski area of Saalbach Hinterglemm (BOKU-Met 
approach). The results were compared with the simplistic radiation model in the Joanneum-
Research study (JR study). The 3D radiation model used a digital elevation model (DEM) for 
Austria with a resolution of 10mx10m to calculate the aspect and ratio for the study area. 
Land use classification in the study area was based on the CORINE dataset, and each land 
use class was categorised in terms of its albedo value. One additional class was the 
Saalbach-Hinterglemm ski slopes. To simulate real conditions, snow data from the 
SNOWGRID model were used, a rasterised 1x1km file, which was interpolated by residual 
kriging to 10x10m for this study. To compare results for both approaches a snow albedo of 
0.85 was assumed. 
 

 
 
Fig. 4: Diurnal cycle of radiation forcing using the albedo difference between “real snow conditions” 
and “real snow conditions with artificial snow” in April 

 
Assuming no natural snow cover in the whole area and all skiing slopes covered with artificial 
snow, simulations using the BOKU-Met approach showed that radiation forcing is highest in 
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April (33.05 W/m²). This effect is lower in January and December with a radiative forcing of 
11.04 and 11.72 W/m². 
 
In addition, if this approach includes a tree correction – which means that all land use 
classes considered as forests are increased by 10m – the radiative forcing is reduced by 
46% in December, by 38% in January and by 16% in April. In a further step, real snow 
conditions were considered using mean snow probabilities for April. This led to a mean effect 
for a day in April of 2.32 W/m². Daily effects were highest at noon, mainly because of the 
radiation at the top of the atmosphere and diurnal changes in the albedo (albedo differences 
were lowest at one o’clock and highest in the evening). The JR study used different albedo 
values for snow cover and no snow cover. In order to reconstruct the results obtained in that 
study, the present study therefore used the maximum and minimum values, which produced 
albedo differences of 0.35 to 0.65 W/m². Results using the JR method for the “maximum 
albedo change” scenario assuming no natural snow cover in the study area amounted to 
43.5 W/m² in April and 13.9 or 17.1 W/m² in December or January. Under real snow 
conditions the effect in April was about 14.7 W/m². Albedo reduction for the JR study resulted 
in a 46% change in radiative forcing. 
 

 
 
Fig. 5: Comparison of BOKU-Met and JR study results 

 
A comparison of the two approaches showed that the JR study overestimated the results 
obtained for real snow conditions using the BOKU-Met approach by a factor of six. 
Differences were lower in the scenario with no snow cover in the whole area, but this is an 
unrealistic situation. Another consideration is that snow making is not carried out when there 
is no natural snow at all. There has to be a minimum snow cover of 150 mm snow 
equivalent, which means that naturally snow-covered areas are still covered by artificial 
snow, as the snow depth is not sufficient for skiing, but the albedo effect is already attained. 
 
Finally, this study concluded that simplistic radiation models, such as the one used by 
Joanneum Research, cannot give a good estimate of the radiation budget for complex terrain 
structures as in mountainous areas. The BOKU-Met approach showed that adding a tree 
correction to the model to take account of the physiogeographic characteristics of the 
Saalbach-Hinterglemm ski area and the effects of multiple reflection, shading and a “canyon 
effect” significantly reduced the cooling effect of artificial snow. It is therefore highly 
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questionable whether artificial snow has a positive effect, even if only the carbon emissions 
for snow making are considered, and it may be concluded that this approach is too simplistic. 
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5 StartClim2018.D: Business for Climate (B4C) – Business 
strategies for climate change mitigation and adaptation 

 
In the Paris Agreement of 2015, the international community pledged to keep global warming 
well below 2°C and to undertake efforts to limit the temperature increase to 1.5°C compared 
with pre-industrial levels. According to the Intergovernmental Panel on Climate Change, to 
reach the 1.5°C target, global greenhouse gas emissions must be reduced to net zero by 
2050, so that total emissions do not exceed the quantity that can be compensated in other 
ways. 
 
For industrialised countries, the Paris Agreement implies a far-reaching decarbonisation of 
their economies and societies by withdrawing from fossil energy and raw materials. Figure 6 
shows possible pathways in the different emission sectors for reducing greenhouse gas 
emissions by 81% overall compared with 1990, based on the transition scenario developed 
by Environment Agency Austria and project partners in 2017. In some sectors of the Austrian 
economy, decarbonisation offers clear new business areas for companies. In other sectors, 
opportunities for a low-carbon transformation are less obvious, because of the energy 
intensity of production processes or the emission intensity of the raw materials and fuels 
used. 
 
Using innovative national and international examples, this study identified the most important 
approaches and strategies that provide opportunities for businesses and are also compatible 
with climate change mitigation and adaptation. The focus was on those sectors where 
decarbonisation is still considered a challenge, such as energy-intensive industries and the 
building and transport sectors. For that purpose, a comprehensive literature review as well as 
guideline-based interviews with experts from public administration, business and research 
were carried out. The opportunities, risks and barriers connected with these strategies were 
discussed and the necessary framework for their successful implementation in Austria were 
surveyed. 
 
The interviews revealed that the companies interviewed were already engaging intensively 
with decarbonisation. In iron and steel-making, in the petrochemical and to some extent in 
the chemical industry and that in transport, hydrogen produced with electricity from 
renewable sources (“green hydrogen”) plays a role as a zero-emission raw material or fuel. 
The construction materials industry is developing low-carbon cement and ecological 
insulation materials. The electrification of industrial production processes, passenger car 
powertrains and the energy supply of buildings are also important strategies for emission 
reduction through the shift from fossil energy to renewable electricity. 
 
Since the implementation of these strategies would lead to a strong rise in demand for 
renewable electricity – according to one interview partner from the research community, two 
to three times the amount of today’s total electricity demand would have to be produced from 
renewables – measures that foster the efficient, cascading utilisation of energy and raw 
materials are considered very important. Examples include energy recovery or the re-use of 
industrial waste heat in factories and for supplying thermal energy to buildings, the thermal 
renovation of buildings and the recycling of raw materials. Sector coupling, i.e., the 
increasing integration of industry, transport, buildings and energy supply by means of 
renewable electricity, also offers potential for raising the energy efficiency of the system as a 
whole. Furthermore, since the availability of electricity from renewable sources is volatile and 
decentralised, storage technologies for electricity like power to gas, or for thermal energy in 
buildings, are becoming increasingly important. Finally, measures to reduce energy 
consumption, improved energy storage and cooling also offer synergies with climate change 
adaptation. 
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In order to keep energy consumption by 2050 at a level consistent with the climate targets, 
additionally, changes in consumer behaviour are key. In mobility, for example, this 
includes switching to public transport, cycling and walking; and in the consumption of goods 
a shift to longer-lasting products and generally more resource-saving lifestyles. 
 
From the literature review and the interviews, Austrian competences and thus economic 
potential emerge in several of the decarbonisation strategies identified, e.g., hydrogen 
production via electrolysis and methanation based on hydrogen; fuel cell-driven propulsion 
systems and hydrogen filling stations; the construction of battery packs, their fitting into 
vehicles and battery-charging technologies; passive house-building technologies and solar 
thermal energy generation, thermal storage technologies and heat pumps for buildings and 
industry; and mechanical and chemical recycling and carbon capture. According to the 
interviewees, some of the approaches surveyed are already economically interesting, for 
instance industrial waste heat utilisation or bio-refinery. 
 
To implement the identified strategies successfully and more broadly, the interview partners 
suggested adapting the legal framework conditions; in addition, infrastructure 
development for electricity generation from renewables, green hydrogen production, thermal 
energy supply lines and sector coupling; economic incentives like phasing out 
environmentally harmful subsidies, or price incentives that ensure the affordability of 
electricity from renewables compared with fossil-based electricity for the production of green 
hydrogen; research funding for approaches that are not yet technologically mature; and 
information and networking initiatives, especially for implementing sector coupling and to 
encourage the efficient, cascading utilisation of energy and raw materials, to learn from and 
coordinate with each other and to find partners for new, cross-industry business models; for 
instance, one interview partner suggested setting up a public register with information on 
where which material and energy flows occur as “waste” and who would be interested in 
using them. 

 
 
 
Fig. 6: Fields of action for the 2050 climate targets. Source: Environment Agency Austria. Data from 
1990 to 2015 (solid lines) are taken from the Greenhouse Gas Emission Inventory of Environment 
Agency Austria. The projections from 2016 to 2050 (dashed lines) are taken from the Energy and 
Greenhouse Gas Scenarios that Environment Agency Austria prepared in 2017 as part of an Austrian 
consortium in fulfilment of an EU reporting obligation on behalf of the Austrian Federal Ministry for 
Sustainability and Tourism. 
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6  StartClim2018.E: Analysis of a strategy for awareness-raising 
in flood risk management – Evaluation of an innovative 
educational concept as a basis for civil protection 

 
In order to minimise the potential negative effects of climate change, such as extreme storm 
weather events and subsequent flood damage, a suitable strategy concept and action plan 
are required. A fundamental field of action is awareness-raising to reduce vulnerability and 
increase the resilience of the population. Awareness-raising measures in flood-risk 
management are conducted by various agencies in Austria (ministries, federal provinces, 
etc.). Often, their effects are not evaluated, hence possible weaknesses in the information 
strategies are not identified and therefore the same mistakes are repeated. One aim of the 
project was to evaluate and scientifically monitor one of these awareness-raising measures 
(“Selbstschutz Hochwasser” information campaign). The evaluation was carried out with the 
help of a telephone survey and focused on the effect of the educational measure, on self-
provision and self-protection. The campaign was launched by the federal province of Styria 
as part of the Styrian flood risk management programme (HORST), which is based on four 
strategies (including “awareness-raising”). Through the analysis and evaluation of the 
information campaign and the overall strategy, optimisation possibilities were identified, 
leading to improvements in the measure and strategy. Another goal of the project was to 
provide basic knowledge regarding effective educational measures (good practice examples) 
by means of a literature research. The results of the literature research, the optimisation 
possibilities and the evaluation were then presented and discussed in a stakeholder 
workshop. Within the workshop, improvement measures for the ongoing information 
campaign were developed and implemented together with the participants, based on the 
knowledge gained from the previous working steps. A further evaluation is required to 
demonstrate the effects of the actions. 
 
The basic knowledge obtained through literature research and the findings gained from the 
evaluations and analyses of the case studies (HORST, “Selbstschutz Hochwasser”) served 
as the basis for deriving strategy recommendations for an effective education concept in 
flood-risk management. 
 
The first step was to analyse the HORST awareness-raising strategy, which showed that the 
federal province of Styria is already implementing a large number of measures. They can be 
divided into four groups (informing citizens, training, research, and event documentation and 
analysis). Most of them are still running or run at regular intervals. Potential for improvement 
has been identified in the area of training, which could be a major future focus. 
 
The current “Selbstschutz Hochwasser” information campaign aims to inform and educate 
citizens about possible threats in their communities and about possibilities for self-protection 
and self-provision. The idea is to increase awareness and willingness for self-prevention 
measures by means of lectures by the Civil Protection Association and fire brigades. The 
information event is to be held in every Styrian municipality. At the time of the evaluation, it 
had already taken place in around a quarter (70 out of 287) of the municipalities throughout 
Styria. The two surveys clearly showed that the willingness to take precautionary measures 
increased after attending the event. Some 66% (68 out of 102 interviewees) stated that they 
had already taken precautionary measures or planned to do so. In a previous study (n = 
180), 70% of respondents said that self-protection was too difficult. Belief in the effectiveness 
of such measures was also strengthened by the information event. Another study also 
conducted a survey (n = 159) and asked the participants if they could think of any ways to 
prevent flood damage in their homes. Here, 59% (95 out of 159) said they had few if any 
opportunities to prevent damage. In the current project, 50% (51 out of 102) expected that 
self-protection measures would have a very good (6%) or good (44%) impact (table 1). 
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100% 
protection 

1 
2 3 4 

No protection 
5 

Current Study 
(n=102) 

6% 44% 40% 9% 1% 

 
Table 1: Feeling of protection of self-protection measures from interviewees 

 
In addition, the awareness of their own vulnerability could be increased too. Around 92% (94 
out of 102) knew whether or not their own property was in a hazard zone according to the 
hazard maps. The evaluation also revealed that the key message of the information 
campaign (“self-protection is possible and important”) was understood by the participants. 
 
Within the stakeholder workshop, improvement measures were discussed and some were 
included in the ongoing information campaign. Examples of these were the preparation of 
FAQs with standardised responses, focusing on a combination of the information event with 
other events (town hall meetings) or other lectures by the Civil Protection Association 
(blackout, cybercrime), the creation of feedback opportunities and the more targeted 
promotion of the event. These measures will be used to adapt the existing information 
campaign. In addition, the workshop showed the benefits of scientific support of an ongoing 
information campaign: strengths and weaknesses can be identified and constantly remedied. 
The participants in the workshop also decided that the campaign should be extended, partly 
because of the positive results of the evaluation, and should specifically target districts with 
low penetration rates. The impact of the implemented improvement measures could not be 
clearly demonstrated by the second survey, not only because of the smaller sample size (n = 
35) but also because the questionnaire had already been prepared before the improvements 
were drafted and many of the measures were thus not well reflected in the questions. 
 
Based on the insights gained from the analyses and the evaluation and the literature review, 
the following strategic recommendations were elaborated: 
 

 Combination of different measures  Target group oriented design of the 
measures 

 Clear distribution and marketing 
strategies 

 Use of contemporary media and 
formats 

 Accompanying analyses and 
evaluations of measures taken 

 Support of research 
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