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The document provides a comprehensive scoping review that examines the interface be-
tween climate change and spatial planning, with a focus on the Alpine region. The review con-
tributes to the Alpine Climate Target System and Step la Definition and provision of data con-
cerning the impact of climate scenarios on land use in the Implementation Pathway Spatial
Planning. By analysing a wide range of scientific literature, the report aims to map out existing
knowledge, identify gaps, and explore how spatial planning and climate change are being ad-
dressed in the Alpine region.

The review reveals significant research gaps, particularly in the integration of spatial plan-
ning and climate change in the Alpine context. While environmental issues such as disaster
risk management and land use change are well covered, other critical areas such as energy
and transport receive less attention. Furthermore, the academic literature focuses mainly on
local and national studies, with fewer cross-border or pan-Alpine approaches. This fragmenta-
tion hinders the development of comprehensive, long-term spatial planning strategies. The
existing literature also tends to focus more on sectoral approaches rather than integrated plan-
ning strategies, which are necessary for addressing the complex, multi-faceted nature of cli-
mate challenges.

The report calls for greater interdisciplinary collaboration and the adoption of integrated
planning approaches to better address the challenges posed by climate change. It emphasizes
that climate change is a multifaceted issue that requires spatial planning to transcend tradi-
tional disciplinary and geographic boundaries. By integrating different sectors and extending
the spatial scope beyond local contexts, spatial planning can play a crucial role in promoting
sustainable development and enhancing resilience in the Alpine region.
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As a contribution to the Alpine Climate Target System, this scoping review of the interface
between climate change and spatial planning contributes to Step 1a Definition and provision
of data concerning the impact of climate scenarios on land use in the Implementation Pathway
Spatial Planning 1.1

The Alpine Climate Action Plan 2.0 foresees as Step 1a of its ‘Implementation Pathway Spatial
Planning 1’ the definition and provision of data concerning the impact of climate scenarios on
land use (Permanent Secretariat of the Alpine Convention 2021:115). The Working Group
Spatial Planning and Sustainable Development included this task in its 2023-2024 mandate in
the form of following up the Alpine Climate Target System 2050 — here the implementation
pathway IP_SP1 — with the planned output of “Definition and provision of data concerning the
impact of climate scenarios on land use”.

Against this background, the paper at hand provides an overview of the scientific discourse on
the interface between climate change and spatial planning. It addresses the themes and plan-
ning foci of a large body of literature collected and analysed through a scoping review. This
literature review is useful for identifying the data needs described above. It also shows that
there are knowledge gaps in the academic literature on the links between spatial planning and
climate change.

When talking about spatial planning, one has to differentiate planning and development. First,
planning in a formal and legally binding way is mostly assigned to the local and regional level.
Second, spatial development addresses the topic in a less binding, ‘softer’ way. Funding pro-
grams, strategic plans, and governance processes play an important role in this field. Spatial
planning — in a formal, juridical and technical sense — is mostly organised via domestic man-
dates. Spatial development can be found throughout the multi-level system, including the pan-
Alpine level.

Both spatial planning and development have the task of coordinating sectoral policies and
dynamics from a territorial perspective; and vice versa, spatial development and -planning are
strongly influenced by sectoral dynamics. The integrated or strategic perspective is an im-
portant aspect of the sustainability objective of spatial planning and development: Balancing
sectoral demands helps safe-guarding future qualities of the Alps as a living space and habitat
(see Figure 1).

1 https://alpineclimate2050.org/climate-action-plan-2-0/spatial-planning/pathway-1/



https://alpineclimate2050.org/climate-action-plan-2-0/spatial-planning/pathway-1/

Climate Scenarios Alpine Convention

Spatial planning

- Sectoral policies

(transport,
environment,
tourism,
agriculture,....)

Integrated

Spatial development

Figure 1: Spatial planning, spatial development and sectoral policies (own elaboration)

Spatial planning has a major potential to address both climate change mitigation and adapta-
tion to its impacts (Hurlimann & March 2012). This understanding is based on the recognition
that the spatial configuration of settlements and regions, as well as land use and development,
have significant impacts on climate change. There is no doubt about the importance of the
interaction between spatial planning and climate change (Biesbroek et al. 2009, Chilla et al.
2022).

Scientific literature reflects the current academic discourse on climate change and spatial plan-
ning. A search for “spatial planning” and “climate change” in Scopus, a leading database of
international scientific literature, shows around 1,200 results, underscoring this importance. A
search request for "climate change” and “Alps" yields almost 4,000 hits. Adding "spatial devel-
opment" to the query reduces the number of hits to 73. “Spatial planning” instead of “spatial
development” lead to only 40 hits. This shows that there is a lot of literature on climate change
in the Alps (4,000), much less on the interface between spatial development and climate
change (only 73), but much less on the link between spatial planning and climate change
(namely 40) in the Alpine region. Against this background, the aim of this study is to explore
the thematic interface in the academic discourse.

A so-called scoping review is the appropriate method to explore academic discourses. Scoping
reviews have been developed as a methodology to map study fields, data sources, approaches
and methods (Peters et al. 2015). They are an ideal tool to determine the scope or coverage
of a literature-body on a given topic and provide an overview of its focus (Munn et al. 2018).
They are also used to identify knowledge gaps, set research agendas and identify implications
for decision-making (Tricco et al. 2016). The review process follows obligatory three steps of
a scoping review (Peters et al., 2015; Casali et al. 2022): (a) planning the review by developing
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selection criteria; (b) identifying relevant literature through database searches, screening and
selection; (c) conducting the review and charting the results.

a) Planning the review
The selection criteria for the analysis are the following ones:

1) The included papers address the interface between spatial planning and climate
change. This step excludes studies with a too narrow research focus (e.g. only on cli-
mate change without addressing spatial planning).

2) Those papers were excluded that have only indirect relevance for spatial planning (e.g.
by postulating that a sectoral dynamic is generally important for planning) without ad-
dressing planning concretely (i.e. technical planning, policy options, recommenda-
tions).

3) Papers with a focus on the European Alps were included but not those publications
addressing the Alps in New Zealand, Australia and Japan.

4) The included papers had to be peer-reviewed and listed in Scopus and Web of Science.

b) Databases and search strategies

The scoping review relies on the Scopus database and Web of Science. Scopus is the abstract
and citation database of the Elsevier publishing company and is, in terms of size, amongst the
largest databases worldwide (Gurgiser et al 2022; Singh et al 2021). Web of Science is the
oldest, most widely used database of publications and was used to ensure the validity of the
articles and for its broad and multidisciplinary coverage (Birkle et al. 2020).

Relying on Scopus and Web of Science means excluding non-scientific studies and planning
documents that can be highly relevant for spatial planning ‘on the ground’. However, the main
strength of this approach is its systematic coverage of scientific publications, which is sup-
ported by quality assurance processes and has gained international recognition. As a result, a
scoping review reflects the internationally available knowledge based on scientific publications;
even if it does not reflect all regional and local expertise from practitioners.

The data query was carried out on 26" October 2023. The 'all-time' timeframe was chosen,
and no specific language was selected. The search is based on Boolean operators. Six queries
within the 'article title', 'abstract’, and 'keywords' were performed.

o ((“spatial planning” OR “spatial development” AND “climate change”) AND “alps™”)

e ((“spatial planning” OR “spatial development” AND “climate change”) AND “alpine™”)
e Spatial development AND climate change AND alps

e Spatial development AND climate change AND alpine

e Spatial planning AND climate change AND alps

e Spatial planning AND climate change AND alpine

1,159 potentially relevant articles were identified through the searches.

¢) Review and analysis

In the first step, the studies were screened for relevance based on title scans and 1,068 articles
were excluded. This step was performed independently by two reviewers. There were hardly
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any discrepancies between the selection results. After the title scans, only 91 papers remained
relevant (Figure 2). Once the articles had been selected according to the above criteria, the
literature was analysed. In order to map the themes and planning focus, the information was
collected in tables by analysing each article. The analysis covered two different perspectives:

First, the topics covered in the papers were categorized to identify priority research areas and
research gaps. Twelve sectoral priorities were defined:

- climate change adaptation (long-term measures),
- water management,

- disaster risk management,
- land-use changes,

- agriculture,

- forestry,

- biodiversity,

- ecosystem services,

- energy,

- economic development,

- tourism and

- transport.

Secondly, the documents were categorised based on the scale they addressed: local/regional/
national and transnational or cross-border. They were also categorised based on whether they
focused solely on one sector (sectoral planning) or integrated (cross-sectoral) planning, which
takes a more holistic approach to address multiple issues.

Potentially relevant articles identified through
Scopus und web of science database searches
(n=1159)

Studies excluded based on title scan for
relevance (n=1068)

Studies included in scoping review (n=91)

Figure 2: Scoping review process of the study selection
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4. FINDINGS

The time distribution of the publications is shown in Figure 3. The earliest paper on spatial
planning and climate change dates back to 2001 and focuses on flood events in the (Alpine)
Rhine basin. Two peaks in the number of papers can be observed, one in 2013 and the other
in 2021. The number of papers on this topic has been increasing since 2012, with a low of four
papers in 2016. The significance of spatial planning and development in mitigating and adapt-
ing to climate change has gained importance in academic discourse over the last decade.

Overall timeline on scientific papers on climate change and spatial planning

*
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
* until October 2023

Friedrich-Alexander-Universitat
|EAU Erlangen-Nirnberg
[/

Data: Scopus & Web of Science, 2023

Concept & Visualisation: H. Paul, D. Bertram, T. Chilla, 2024

Figure 3: Development of the publication intensity over time

In addition to analysing the temporal distribution of research publications, the thematic distri-
bution of the body of literature was also mapped (Figure 4). The chart provides a comprehen-
sive overview of the literature categorised by different thematic domains, ranging from climate
change adaptation to transport. Each bubble within the chart represents a specific theme, with
its size proportional to the number of papers addressing that particular topic.
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Thematic distribution over time
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Figure 4: Thematic distribution over time

It is evident that certain issues persist throughout the timeline, particularly climate change
adaption and disaster risk management, which have been long-standing concerns in environ-
mental research. The topics addressed include for example the debate concerning protection
areas in the thematic group 'forestry’, and the vulnerability of ski tourism and implementation
of sustainable tourism via spatial development in the thematic group ‘tourism'. Additionally,
more recent topics like energy and transport are also discussed, although they are not novel
in the academic discourse on the interface between climate change and spatial planning. Over-
all, the body of literature predominantly focuses on environmental concerns, with less attention
given to other sectors such as tourism or the economy.

Figure 5 shows the distribution of the planning focus and the distribution of the scales in the
papers. The left bar shows the local/regional and national analysis, the right bar the transna-
tional (cross-border or pan-Alpine) ones. The blue bar represents a sectoral planning approach
while the yellow one is integrated or cross-sectoral. Integrated spatial planning generally refers
to spatial planning that goes beyond conventional or single-purpose land-use planning. It is
comprehensive, integrated and long-term. Integrated planning takes into account the man-
dates and impacts of other sectoral policies that affect the territory of a region and the use of

10
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its land resource. The objective of integrated spatial planning involves planning for future de-
velopment and investment opportunities in a specific geographic area, taking into account all
relevant policies and their impact on the area and its inhabitants (Lausche 2019). Sectoral
planning, such as transportation or landscape planning, uses sector-specific laws to balance
sectoral tasks and measures, affecting the spatial development and function of an area by
utilizing space and land (Danielzyk & Minter 2018).

Focus and scale of the scientific papers
70

60

29

50
40
30

20
16

local/regional/national transnational

. E Friedrich-Alexander-Universitat
Integrated/cross-sectoral planning |rr— Erlangen-Nirnberg

- Sectoral planning Data: Scopus & Web of Science, 2023
Concept & Visualisation: H. Paul, D. Bertram, T. Chilla, 2024
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Figure 5: Focus and scale of the analysed publications

It is obvious that there are far more local or national studies than transnational ones. This is
because the academic articles focus more on local or national case studies than on a pan-
Alpine or cross-border perspective. The cross-sectoral approach is also well represented in
the academic debate, particularly in papers with a transnational focus. However, in order to
address the current challenges of climate change, local and sectoral thinking is not sufficient.
An integrated, cross-border planning approach like the Alpine Spatial Planning perspective
bears obvious potential.

The scoping review on the interface of spatial planning and climate change scientific literature
in the Alpine region has revealed important gaps. Although there is a substantial body of liter-
ature addressing climate change as such, there are only few publications that integrate spatial
development/planning and climate change. The analysis suggests that there are more sector-
specific studies than those taking an integrated spatial perspective. Additionally, the focus is
primarily on local and national case studies, rather than on the cross-border or pan-Alpine



Climate Scenarios Alpine Convention

scale. Furthermore, the literature predominantly focuses on environmental concerns (e.g. land
use changes or disaster risk management), with less attention to other important spatial plan-
ning sectors, such as transport or energy issues. This limits the understanding of the multifac-
eted challenges posed by climate change and inhibits the development of integrated planning
strategies.

This finding can be seen as a call for more interdisciplinary collaboration and a broader con-
sideration of spatial planning approaches in climate change research and policy development.
The analysis shows the potential of integrated spatial planning approaches to address the
complex challenges posed by climate change in the Alpine region and beyond. By transcend-
ing traditional disciplinary boundaries and adopting a long-term, integrated perspective, spatial
planning can facilitate sustainable development and resilience-building.



Climate Scenarios Alpine Convention

Bierbroek, R., Swart, R., Knaap, W. (2009). The mitigation—adaptation dichotomy and the role of spatial
planning. Habitat International, 33 (3): 230-237. DOI: https://doi.org/10.1016/j.habitatint.2008.10.001

Birkle C, Pendlebury DA, Schnell J, Adams J. (2020). Web of science as a data source for research on
scientific  and scholarly activity.  Quantitative  Science  Studies, 1 (1), 363-376.
https://doi.org/10.1162/qss_a_ 00018

Casali, Y, Aydin N, Comes, T. (2022). Machine learning for spatial analyses in urban areas: a scoping
review. Sustainable Cities and Society, 85. DOI: 10.1016/j.scs.2022.104050

Chilla, T., Bertram, D., Lambracht, M. (2022): 9th report on the state of the Alps. Alpine Towns. DOI:
https://alpinetowns.alpconv.org/wp-content/uploads/2022/10/rsa9-part-1-facts-maps-and-scientific-de-
bates.pdf

Danielzyk, Rainer; Minter, Angelika (2018): Raumplanung. In: ARL — Akademie fir Raumforschung und
Landesplanung (Ed.): Handwoérterbuch der Stadt- und Raumentwicklung. Hannover, 1931-1942.
https://www.arl-international.com/sites/default/files/dictionary/202109/spatial_planning_raumpla-
nung.pdf

Gurgiser W, Price MF, Juen IF, Kérner C, Bahn M, Gems B, Meyer M, Nicolussi K, Tappeiner U, Mayr
S. (2022). Rising slopes — Bibliometrics of mountain research 1900-2019. PLoS ONE, 17(8).
https://doi.org/10.1371/journal.pone.0273421

Hurlimann, A., March, A. (2012). The role of spatial planning in adapting to climate change. WIREs Clim
Cange, 3, 477-488. DOI: https://doi.org/10.1002/wcc.183

Lausche, B. (2019). Integrated planning. Policy and law tools for biodiversity conservation and climate
change. DOI: https://doi.org/10.2305/IUCN.CH.2019.EPLP.88.en

Munn Z, Peters MD, Stern C, Tufanaru C, McArthur A, Aromataris E. (2018). Systematic review or
scoping review? Guidance for authors when choosing between a systematic or scoping review ap-
proach. BMC medical research methodology, 18, 1-7. https://doi.org/10.1186/s12874-018-0611-x

Peters, MDJ, Godfrey, CM, Khalil, H., Mclnerney, P, Parker, D, & Soares, CB. (2015). Guidance for
conducting systematic scoping reviews. International Journal of Evidence-Based Healthcare, 13, 141—
146. DOI: 10.1097/XEB.0000000000000050

Singh VK, Singh P, Karmakar M, Leta J, Mayr P. (2021). The journal coverage of Web of Science,
Scopus and Dimensions: A comparative analysis. Scientometrics, 126:5113-5142.
https://doi.org/10.1007/s11192-021-03948-5

Tricco AC, Lillie E, Zarin W, O’brien K, Colquhoun H, Kastner M, Levac D, Ng C, Sharpe JP, Wilson K,
Kenny M, Warren R, Wilson C, Stelfox HT, Straus SE. (2016). A scoping review on the conduct and
reporting of scoping reviews. BMC medical research methodology, 16, 1-10.
https://doi.org/10.1186/s12874-016-0116-4


https://doi.org/10.1016/j.habitatint.2008.10.001
https://doi.org/10.1162/qss_a_00018
https://alpinetowns.alpconv.org/wp-content/uploads/2022/10/rsa9-part-1-facts-maps-and-scientific-debates.pdf
https://alpinetowns.alpconv.org/wp-content/uploads/2022/10/rsa9-part-1-facts-maps-and-scientific-debates.pdf
https://www.arl-international.com/sites/default/files/dictionary/202109/spatial_planning_raumplanung.pdf
https://www.arl-international.com/sites/default/files/dictionary/202109/spatial_planning_raumplanung.pdf
https://doi.org/10.1371/journal.pone.0273421
https://doi.org/10.1002/wcc.183
https://doi.org/10.2305/IUCN.CH.2019.EPLP.88.en
https://doi.org/10.1186/s12874-018-0611-x
https://doi.org/10.1007/s11192-021-03948-5
https://doi.org/10.1186/s12874-016-0116-4

