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Abstract. This review article addresses open spaces in the European Alps by systematically analysing research
published in international databases of Scopus, Web of Science, and Georef/Geobase. Additional publications
from institutions, such as Alpine Convention and AlpPlan, are also evaluated to support our review of open spaces
in research. This approach allowed us to gain further insight into how open spaces are assessed from a spatial
planning perspective and how they are valued regarding the Alps and their fringe area. The scoping literature
review identified 98 publications that address open spaces in the European Alps framed by the European Union
Strategy for the Alpine Region (EUSALP) perimeter. The value of open spaces is highlighted unanimously,
though it is evident that a common detailed definition of open spaces, as well as solutions for how to best
safeguard them, is yet to be given. This review aims to gain an understanding of open spaces and the role of land
use and planning in maintaining ecosystem services. In this respect, spatial planning is identified as the most
important tool for safeguarding open spaces, yet it requires transitioning into more proactive and coordinative

instruments to strengthen its value in decision-making processes.

1 Introduction

Spatial interrelations between high-mountain and peri-
mountainous fringe areas are crucial for the provision of
ecosystem services (ESs) that mountain areas supply to
surrounding lowlands. Covering about one-quarter of the
Earth’s terrestrial surface, mountains present fragile ecosys-
tems with tremendous importance in the global ecosystem
(Scott, 2017). The European Alps provide critical ESs to ma-
jor urban agglomerations in Central Europe, including cities
like Geneva, Milan, Munich, and Vienna. These services
range from drinking-water and groundwater supply to bio-
diversity preservation, as well as aesthetic and recreational
landscape value (Meyer and Job, 2024; Job et al., 2017,
Chilla et al., 2019). Due to their role as a “water tower” for
Europe, the Alps are indispensable for life both within and

beyond their boundaries, providing essential resources such
as drinking water (Schirpke et al., 2019).

However, long-term provision of these ESs within moun-
tain regions is under increasing pressure, demanding adap-
tive governance and effective management strategies at dif-
ferent geographical scales. Significant threats derive from
their attraction for leisure and tourism development (Scott,
2017; Mayer et al., 2011), intensified agriculture (Gulinck et
al., 2018), industrial infrastructure projects (Cammerer et al.,
2013), renewable energy installations, and soil sealing due to
expanding settlements. Fringe areas and central valleys are
affected due to a rising population, and the slopes of side
valleys are affected due to amenity migration and transport
infrastructure (Mayer, 2022; Hiess et al., 2022). Therefore,
the land-use potential in the context of these threats is highly
limited (Salata, 2014). Above all, Alpine valleys face envi-
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ronmental stressors such as fragmentation, soil sealing, and
loss of biodiversity and landscape diversity, as well as cul-
tural identity — which are all essential to preserving a healthy
inner Alpine ecosystem supply chain for long-term provi-
sion of the aforementioned ESs (Bitzing, 2002). Soil protec-
tion has specifically been a global focus since the 20th cen-
tury and is recognized under the United Nations Sustainable
Development Goal 15.3, which promotes land degradation
neutrality (Badura et al., 2017). Despite extensive discussion
and frameworks, land take — defined as the loss of natural
or semi-natural land for settlement development — contin-
ues at a high rate; e.g. Austria loses 20-30ha of valuable
land daily (EU, 2023; Meyer et al., 2021). Since the 1970s,
pressures on so-called open and functional spaces have been
well documented, yet current rates of land take are alarming,
exacerbated by climate change and rising energy demands.
However, a widely accepted definition of “open spaces” has
so far been missing, making it difficult to harmonize inter-
national regulations. A frequently cited working definition
is a negative one, arguing for a focus on the situation out-
side of settlements, including all non-sealed and uncovered
areas and thus allowing usage in an extensive manner (Job
et al., 2017), e.g. alpine farming, and not being equated to
wild or wilderness areas (Alparc, 2023). Another understand-
ing of “open spaces” merely relates to their state of being
mostly unsealed, permeable “soft” surfaces in Europe in gen-
eral (Wandl et al., 2017) and to their importance for conser-
vation and non-fragmentation (Walz et al., 2021).

Political efforts to address transnational land management
in the Alps are ruled in the Alpine Convention, which was es-
tablished in 1991 to manage land-use pressures across mem-
ber countries. This convention includes protocols with bind-
ing commitments for member states, such as the Soil Protec-
tion Protocol, defining its goal to balance land-use conflicts
with economic and ecological interests in favour of soil pro-
tection (CIPRA, 2015). Yet, despite the framework’s impor-
tance, implementation at the national level is hampered by a
lack of awareness and of local willingness to engage with and
implement successful integration into national law (Rudaz,
2009; Badura et al., 2017). To date, no working group has
effectively addressed land-use conflicts or landscape protec-
tion within the Alpine Convention’s framework (HaBlacher,
2017).

Moreover, regulatory instruments to protect Alpine soils
remain underdeveloped (Job et al., 2017). Approaches on
a European level for a specific soil directive as a binding
measure for member states were started but blocked due
to disputes surrounding subsidiarity and administrative bur-
dens (Salata, 2014). So far, the European level has mostly
provided strategic and documents that are not legally bind-
ing to deliver targets and objectives for land use and devel-
opment; these require national implementation according to
the responsibilities of each respective country and are there-
fore lacking in regulatory strength (EU, 2025; Heuser, 2022).
Some examples of the aforementioned documents are the

Soil Deal for Europe, the EU Biodiversity Strategy for 2030,
and “Guidelines on best practices to limit or compensate soil
sealing” (CIPRA International, 2022). As soils are a limited
resource of high necessity to maintain essential ESs, their
protection is non-negotiable and indirectly issued in the new
EU Nature Restoration Law (Meyer et al., 2022; CIPRA In-
ternational, 2022; EU, 2024).

Spatial planning emerges as a primary tool for reconcil-
ing economic, social, and ecological land-use interests (Eich-
horn et al., 2023; HaBlacher, 2017). Through mechanisms
such as the Bavarian Alpenplan (DE) and Tyrolean Land-
scape Plan (AT), spatial planning offers a means to safe-
guard soils and open spaces, although scholars discuss open
spaces in a heterogenous manner (Job et al., 2020). Addi-
tionally, the Slovenian “Strategija razvoja slovenije” (Min-
istry of Natural Resources and Spatial Planning, 2023) and
the Climate and Resilience Act of 22 August 2021 (France)
(Jousseaume, 2022) contain objectives for land take limi-
tations as well. Thereby, the main objectives that Alpine
spatial planning pursues are cross-border preservation of
recreational areas from infrastructural development and safe-
guarding near-natural spaces in permanent settlement ar-
eas. This is achieved by defining protocols and declarations
within the Alpine Convention that are to be integrated into
national spatial planning without a specific focus on sectoral
plans (Tischler, 2022). However, spatial planning lacks ro-
bust frameworks and tools to explicitly protect these spaces,
which underscores the need for focused research on open
spaces, specifically outside of protected areas. Research on
the relevance of protected areas excludes the importance of
spaces outside protection, which are momentarily threatened,
as possible future protected areas and their role as stepping
stones that foster connectivity (ARL, 2022; Bender et al.,
2017; Ament et al., 2023). Hence, our focus is specifically
on research dealing with open spaces outside of protected ar-
eas.

This scoping review seeks to identify common character-
istics of Alpine open spaces. Today a holistic, region-wide
synthesis of available knowledge is missing. A review on the
threats posed to open spaces in the European Alps has not
been conducted so far. Accordingly, this review systemati-
cally assesses the literature to clarify the state of knowledge
on a supra-national level on rural Alpine open spaces and ef-
forts to conserve them, highlighting well-covered topics and
analysing under-researched issues to assess overlaps. This
method enables a systematic review process, unlike policy or
narrative reviews that rely on subjective expertise. Addition-
ally, this method allows us to compress all existing knowl-
edge into one paper, allowing easy and quick access to its
entirety whilst systematically identifying tendencies. This in-
ductive approach does not try to fill an a priori knowledge
gap, but rather it analyses missing knowledge according to
the overall existing literature. This approach is framed in our
research questions.



Our spatial focus on the Alpine Convention perimeter re-
flects the region’s significance to adjacent areas. However,
the study also includes the European Union Strategy for the
Alpine Region (EUSALP) due to its interconnected relation-
ship with the Alpine Convention perimeter and the relevance
of the Alps to surrounding fringe areas.

In this context, we defined the following five research
questions:

— How is the research distributed in spatial and temporal
terms?

— What are the main threats to open spaces in the Alps
identified in the literature?

— What are the major problems related to the governance
of open spaces?

— How does our sample define open spaces?

— How is planning of open spaces confronted by supra-
national institutions?

The following sections outline the methodology used for
conducting this scoping review, including our structured
screening process. Subsequently, we present a quantitative
overview of the findings, followed by a qualitative analysis
using inductive and iterative coding. The discussion section
highlights research foci and identifies gaps in current knowl-
edge.

We employed a scoping review approach to analyse and
critically reflect on current research findings, aiming to
identify research gaps (Pham et al., 2014). A keyword
search using the following databases was conducted (see be-
low and Fig. 1): Web of Science Core Collection (Social
Science Citation Index, Science Citation Index Expanded,
Art & Humanities Citation Index, Book Citation Index) and
Scopus. In addition, we used Geobase and Georef to include
relevant geographical studies.

We adopted the PRISMA2020 flow process, using the on-
line tool as a template (Haddaway et al., 2022) (see Fig. 1).

To capture a comprehensive range of discussions and per-
spectives on Alpine management, we also reviewed publica-
tions from the Alpine Convention and other governance and
governmental organizations involved in Alpine governance:
EUSALP, Alparc, Arge Alp, CIPRA, and AlpPlan (see Sup-
plement S1, S1.1, and S1.2).

The initial search was conducted in May 2024, with up-
dates in July and October 2024. Using English and German
keywords with Boolean operators, we searched all electronic
databases (see Fig. 1) and the websites of the institutions. Af-
ter trying a variety of combinations and keywords, we sought
the best options to get the most results for our study purpose.
The final database search examined the presence of keywords

and Boolean operators by title, abstract, and author keywords
(see Supplement S1, S1.1): (open space* AND “spatial plan-
ning”), (“open space*” AND alp*), (“open space*” AND
rural), (alp* AND spatial planning), (alp* AND “spatial
planning”), (Freiraum AND Raumplanung), (Freiraum AND
Raumordnung), (Freiraum AND alp*), (Freiraum AND ru-
ral), (alp* AND Raumplanung), and (alp* AND Raumord-
nung).

Subsequently, all results were integrated into several Ex-
cel spreadsheets and duplicates were removed. Publications
in French, Italian, and Slovenian were excluded to limit the
review’s scope and to avoid false interpretation due to the au-
thors’ lack of fluency. During the exclusion step, there were
only a small number of those publications (around 120 pub-
lications out of 2521 publications after the removal of dupli-
cates).

Before the search was conducted, we defined the follow-
ing eligibility criteria: (a) publication dates between 1991
(establishment of the Alpine Convention) and 2024, (b) ab-
stracts and full texts that refer directly to spatial planning or
management of rural open spaces with a focus on the geo-
graphical scope of the European Alpine Convention perime-
ter, and (c) research published in peer-reviewed journals,
books, and book chapters. We also included reports, proto-
cols, and declarations (normative and policy briefs) issued by
the Alpine Convention, EUSALP, Alparc, Arge Alp, CIPRA,
and AlpPlan that were checked by a review committee. In the
full-text analysis, we only considered publications that were
available online. Offline paper publications or irretrievable
publications were excluded. Bachelor’s, master’s, and doc-
toral theses; annual or monthly subscription newsletters or
flyer publications; congress papers; and preprints or confer-
ence proceedings were also not considered.

The screening process was carried out by applying the el-
igibility criteria and first reviewing titles, abstract, and key-
words and then reviewing the full text. This was mainly con-
ducted by the corresponding author, but insecurities regard-
ing the eligibility of a paper and the methodological pro-
cess were regularly discussed and resolved during several
meetings within the research team. All results were collected
in one single Excel spreadsheet according to the categories
of authors, title, abstract, journal or publishing institution,
publication data, institutional affiliation of the corresponding
author, methodological and theoretical approach, and study
area. A qualitative summary of the content and problems was
individually synthesized if applicable.

To include relevant publications in all countries that were
not available from the electronic databases, we checked the
screening results for references according to our eligibility
criteria and integrated them into the synthesis.

Following the PRISMA methodology, we developed an in-
ductive and iterative coding process to synthesize qualitative
data. The content of each publication was reviewed individu-
ally, identifying similarities and redundancies that were then
categorized into thematic codes. Where interdependencies
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between codes were recognizable, they were grouped into
broader categories. This resulted in four main categories that
encapsulated nine codes (see Supplement S2). We tested our
codes for consistency using ChatGPT. We did this inserting
our four main categories, as well as our nine codes; investi-
gating whether the Al could estimate any thematic doubling;
and asking for clearer and more concise wording of the cate-
gories and codes. The results only offered minor possibilities
for change.

Our analysis starts with a descriptive quantitative overview
of the research included in our sample, followed by a quali-
tative evaluation of its content.

After the screening process, our sample included 98 publica-
tions (see Supplement S1, S1.3), of which 77 were scien-
tifically peer-reviewed and published in internationally in-
dexed journals (Web of Science Core Collection, Scopus,
Georef/Geobase). A total of 21 were found in outlets of
Alpine governance and governmental institutions (see Sup-
plement S1, S1.1 and S1.3), including strategic reports and
declarations (not included in Web of Science Core Collec-
tion, Scopus, Georef/Geobase) (see Fig. 1).

Regarding language distribution, 69 publications were in
English, 22 were in German, and 7 were classified as “multi-
lingual”, indicating availability for download in all languages
commonly spoken in the European Alps.

Publications addressing open spaces and spatial planning
within the Alps were scarce between 1991 and 2000. The first
notable peak in publication volume occurred between 2016
and 2020, followed by a second peak from 2021 to 2024 (see
Fig. 2).

Most publications were authored by researchers affiliated
with institutions in Germany (n = 26), followed by Italy (n =
15) and Alpine institutions (n = 16). Additional contribu-
tions originated from Switzerland (n = 15), Austria (n = 10),
France (n = 6), Slovenia (n = 5), and other countries, includ-
ing the Netherlands (n = 2), Scotland (n = 1), Spain (n = 1),
and the USA (n = 1).

The six most important affiliated institutions of the first au-
thor (excluding governance and governmental publications,
n = 14) were composed by scholars from the University of
Erlangen, Germany (n = 6), followed by the Swiss Federal
Institute for Forest, Snow and Landscape Research (WSL),
Switzerland (n = 5); the Swiss Federal Institute of Technol-
ogy in Zurich, Switzerland (n = 5); the University of Inns-
bruck, Austria (n =4); the University of Wiirzburg, Ger-
many (n = 4); and the University of Milan, Italy (n = 4).

Publications issued by governance and governmental or-
ganizations are from the Alpine Convention (n = 16), Alparc
(n =2), CIPRA (n = 1), and EUSALP (n = 1).

Concerning the geographical focus, most publications ad-
dressed the entire perimeter of the Alpine Convention (n =
31).
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Figure 2. Development of publications about the European Alps.

Figure 3 illustrates the distribution of case studies at the
regional level (NUTS 3; for further information, see https:
/lec.europa.eu/eurostat/web/nuts, last access: 28 April 2025)
within the EUSALP macro-region. Additionally, two sepa-
rate inset maps on the left and the right corner of the main
map frame present the distribution of case studies at the na-
tional level and within the perimeters of both the Alpine Con-
vention and EUSALP (see Fig. 3). The highest concentra-
tion of case studies is observed to be covering the Alpine
Convention perimeter (n = 31), followed by the EUSALP
region (n = 17). A differentiation between publicized loca-
tion was made to include “international” (all journals) and
“governance/governmental” (published by international in-
stitutions). On a national level, case studies can only be ob-
served in Germany (n = 9), Switzerland (n = 4), and Slove-
nia (n = 2). On a more localized scale, case studies are pre-
dominantly clustered in eastern Austria, Switzerland, and
cross-border areas along the fringe of the Alpine Conven-
tion, particularly in parts of France, Germany, and Italy —
all closely linked to the Alpine Convention area. Notably, no
case studies were identified in the southern French Alps (Sea
Alps), the western Swiss Alps, or the central Alps of northern
Italy and eastern Austria (see Fig. 3).

Most of the publications found are literature and docu-
ment reviews, as well as quantitatively conducted research
articles (see Table 1). Concerning data usage, 55 publica-
tions adopted a discursive approach, formulating guidelines
or action plans while simultaneously engaging in theoreti-
cal discussions. Meanwhile, 26 publications were based on
secondary and already existing data, and 17 publications col-
lected primary data (see Table 1).

https://doi.org/10.5194/gh-80-207-2025

Book Chapter

Publications

2011-2015 2016-2020 20212024

Strategicreports

4 Analysis of addressed topics and research foci

The publications in our sample focus on the role of open
spaces in the European Alps, with four key themes/is-
sues emerging: (a) land-use conflicts, (b) role and relevance
of ESs of open spaces, (c) governance and management of
open spaces, and (d) land-use and open-space planning (see
Supplement S2).

(a) Land-use conflicts

According to frequency, 43 publications address key risks for
open spaces, such as land use arising from expansion of ur-
ban settlement, e.g. such as tourism infrastructure, second
homes, and permanent housing (e.g. Drobnik et al., 2017;
Eichhorn et al., 2023; Meyer et al., 2022); intensification
of agricultural use (e.g. Drobnik et al., 2017); traffic infras-
tructure (e.g. Job et al., 2014; Mose, 2003); effects of cli-
mate change (e.g. Schirpke et al., 2020; Vincent et al., 2019),
and renewable energies (e.g. Svadlenak-Gomez and Walzer,
2017; Chilla et al., 2019). The different kinds of land use
are causing a decline in natural and semi-natural areas and
ecological habitats, as shown in the study by Drobnik et
al. (2017), conducted in the Canton of Valais in Switzerland.

Land-use conflicts regarding conflicts around natural and
semi-natural areas are expressly mentioned within 38 publi-
cations. Specifically, the EUSALP (e.g. Bitzing, 2017) and
Alpine Convention (e.g. Hill, 2013) general perimeters are
studied. A focus of case studies on land-use conflicts in the
Swiss Alps can be found in studies by Riva et al. (2024) on
a national level, by Drobnik et al. (2017) on the Swiss Can-
ton of Valais, and by Meyer et al. (2022) on the Bavarian
Alps. Our sample suggests that land-use types in terms of

Geogr. Helv., 80, 207-220, 2025
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Figure 3. Distribution of case studies. (This map makes no claim to being exhaustive, and we are aware that further case studies might exist.)

Table 1. Distribution of research methods and data acquisition methods.

Research methods

Qualitative Quantitative ~ Mixed methods  Literature and  Policy briefs  Total
document and reports
review
2 29 11 36 20 98
Data acquisition method
Discursive Secondary Primary data Total
commentary  data analyses collection
55 26 17 98

forest, agricultural, or settlement use have fundamental con-
sequences for open-space functionality, which is furthermore
highlighted across all countries as declared in a broader study
by Bovet et al. (2018) throughout Germany and Switzer-
land. Highly intensive agricultural or settlement use in val-
ley floors influences local ecosystems and fosters loss of

Geogr. Helv., 80, 207-220, 2025

the cultural landscapes and biodiversity migration deficits
(e.g. Drobnik et al., 2017). Open spaces are mentioned as
areas of high ES and nature conservation value, but the liter-
ature addressing areas all over the EUSALP region stresses
the fact that these areas are increasingly threatened, espe-

https://doi.org/10.5194/gh-80-207-2025



cially concerning rural areas across the Alps, as shown by
Job et al. (2017).

Additionally, 5 publications on the EUSALP (e.g. Briquel,
2006) and the Alpine Convention (e.g. Alparc, 2023) perime-
ters, as well as on Slovenia (e.g. Pirnat and Hladnik, 2018)
and Italy (e.g. Gottero et al., 2023), highlight the impor-
tance of conserving the (cultural) landscape of the Alps.
Sustainable regional development and the implementation
of nature-based solutions, especially in relation to climate
change adaptation (e.g. Dubo et al., 2023), are mentioned in
relation to the management of open spaces and their usage
(e.g. Gottero et al., 2023).

Table 2 shows the difference between a small selection
of four prominent definitions and understandings of open
spaces within our sample at different geographical and in-
stitutional levels. It also embeds them in the general critique
that exists on open spaces and their management. A common
tendency of these definitions is the highlighting of the role
of ESs.

The international and national publications (n = 52) in our
evidence base deem assessing and quantifying ESs as in-
dispensable for protecting, evaluating, and managing open
spaces efficiently (e.g. Bovet et al., 2018; Job et al., 2020).
Herein the functions of soil for food provision and buffering,
as well as filtration of water for water retention and drinking-
water provision, are evidently stressed (e.g. Briner et al.,
2013; Schirpke et al., 2019). Furthermore, landslide protec-
tion and floodplain zones (e.g. Cammerer et al., 2013), as
well as general protection against natural hazards, carbon se-
questration, outdoor recreation, and biotic habitat provision
(e.g. Schirpke et al., 2019), are studied across the Alps.

Eight publications stress that ESs allow the measurement
of the effects of land-use pressures on open spaces and can
be seen as an estimation factor for adaptive management and
integrative planning (e.g. Huber et al., 2012; Gulinck et al.,
2018; Kruse and Piitz, 2014). The publications are found in
Switzerland (e.g. Vincent et al., 2019), Austria (e.g. Cam-
merer et al., 2013), France (e.g. Gonzalez-Gedin et al., 2016),
Germany (e.g. Grunewald et al., 2022), Slovenia (e.g. Hlad-
nik and Nastran, 2013), the Alpine Convention perimeter
(e.g. Job et al., 2020; Schirpke et al., 2020) and the EUSALP
perimeter (e.g. Schirpke et al., 2019).

Furthermore, 26 publications estimate a method for evalu-
ating the value of open spaces as highly useful for safeguard-
ing their functionality (e.g. Bovet et al., 2018). For this, re-
search suggests that spatial planning systems are needed to
serve as a backbone of this safeguarding goal (e.g. Job et al.,
2020). Specifically, a market-based estimation via the ES ap-
proach or the soil function approach, as was studied in Slove-
nia (e.g. Bovet et al., 2018) and South Tyrol (Schirpke et al.,
2020), should be fostered in the planning and discussion sys-
tems about open spaces. Seven of these evaluation sugges-

tions are projected onto the Alpine Convention (e.g. Dubo
et al., 2023) and the EUSALP (e.g. Plassmann et al., 2016)
perimeters, but they can also be found equally in each of the
individual countries (e.g. Grunewald et al., 2022; Hladnik
and Nastran, 2013; Mayer, 2022; Vanham et al., 2011). As a
requirement for successfully understanding ecosystem value,
the publications identify the lack of an official definition of
open spaces as problematic (e.g. Job et al., 2017).

An additional 18 publications assess the spatial interde-
pendencies within and connected to the Alps and the re-
quirements needed for open-space protection. Within these
publications, the paradigms of spaces and the functionality
of spaces address three different interrelationships present in
the Alps: highland vs. lowland (e.g. Vanham et al., 2011; Job
et al., 2017), Alpine vs. fringe (e.g. Schirpke et al., 2019;
Egarter-Vigl et al., 2017), and urban vs. rural (e.g. Gulinck
et al., 2018). These three categories are primarily analysed
in a EUSALP context, and the work is focused on individual
case studies in South Tyrol and Switzerland (e.g. Schirpke
et al., 2019). The supply—demand flow system in connection
to the three categories of spaces in our findings highlights
where open spaces are deemed necessary and where they are
primarily under pressure (e.g. Schirpke et al., 2014).

A total of 45 publications in our evidence base focus on gov-
ernance structures relating to Alpine-wide institutional and
network activities and Alpine-wide planning documents. A
total of 22 publications analyse existing governance struc-
tures and consider the lack of regulation by effective gover-
nance to be concerning for open-space safeguarding. In this
context, spatial planning is subject to priorities defined by
local authorities and their decisions, which are majorly eco-
nomically biased, as was studied in Grenoble and Greater
Geneva (e.g. Bertrand et al., 2015). Hence, the existence of
governance and governmental institutions, such as the Alpine
Convention with its framework convention defining necessi-
ties for protection of the Alps and responsibilities, is stressed
as important (e.g. Alpine Convention, 1991). However, gaps
in the knowledge of implementation of regulating Alpine-
wide documents and of the ecological value of the local re-
gion, on both a local and a decision-making level (e.g. Rudaz,
2009), underline the insufficient care for open spaces and a
remaining need for successful governance (e.g. Mertens et
al., 2022).

A total of 23 of our total publications consider plan-
ning instruments such as the Bavarian Alpenplan (e.g. Job
et al., 2014) and cross-border networks existing beyond the
Alpine Convention (e.g. Interreg Alpine Space projects or
the AlpPlan spatial planning network) (e.g. Meltzian et al.,
2022a) that are viable for governing open spaces success-
fully. The advantage is seen to lie in planning “with” rather
than “against” sustainable European development (e.g. Hu-
ber et al., 2012).



Definitions of open spaces within our sample (selected by authors).

Definition of open spaces

Institutional perimeter

Criticism and need

A “They are areas free of buildings or infrastructures, and
they can occur within and outside protected areas” (Alparc,
2023)

EUSALP

“Urban sprawl and infrastructure pose a
major sustainability challenge. It is
therefore extremely important for countries

B “The open space concept refers to areas which are kept
free permanently from buildings, technical infrastructures
and soil sealing. This approach focuses on open spaces
outside continuous settlements” (ARL, 2022)

Alpine Convention

to implement advanced land use planning and
steering instruments that are designed to mitigate
urban sprawl and to enforce thrift development
within a coherent legal framework of sustainable

C  Indicators for ecosystem services provision: “Protection
from gravitational hazards”, “Biodiversity”, “Carbon
sequestration/release”, “food production” (Briner et al.,
2013)

Mountain region:
Central Valais (CH)

land use governance” (Bovet et al., 2018).

“Open space planning is not an isolated subject
but is rather considered an integrated part of

D  Open spaces are “crucial for the management of green
infrastructures and the production of goods and ecosystem
services such as food, leisure, recreational, tourist,
educational, and social services” (Gottero et al., 2023)

Mountain fringe area
region: Turin (IT)

comprehensive spatial planning ... There is a

need for tailored planning strategies for open spaces,
which differ to some extent from spatial planning
for non-mountain areas” (ARL, 2022).

It is evident that our sample focuses on the role of spa-
tial planning as the most suitable tool for balancing land-use
conflicts and safeguarding open spaces, combining both strict
and communicative elements (e.g. Domhardt, 2005). The re-
quirement for successful planning is found in the necessity
for authorities to realize and fulfil their responsibilities — to
plan not only for local or sector-based interests, but also for
Alpine-wide interests from a long-term perspective and to ef-
fectively and sustainably develop open spaces (e.g. Bertrand
et al., 2015).

Overall, 72 of our publications deal with planning of open
spaces. Because spatial planning is named as the main tool in
managing settlement developments and in balancing the use
of soil in the required sustainable manner, our sample (n =
35) highlights different existing paradigms of spatial plan-
ning that have changed over time and influenced land-use
decisions that still affect modern land-use planning (e.g. Fab-
bro, 2010). Historical planning paradigms not only relate to
understandings of a “region” from an EU or a regionally cen-
tred point of view, but also integrate different planning styles
such as the Nordic comprehensive—integrated and the French
regional-economic style, which need to be harmonized and
added to a base of common trust today to balance European
and Alpine development (e.g. Fabbro, 2010).

Historically, the literature, especially in Germany
(e.g. Eichhorn et al., 2023), has reflected on the reduction
of the responsibility of spatial plans that minimized the
regulatory intensity and fostered requests for new forms of
governance and planning processes in the 1970s and 1980s
(e.g. Eichhorn et al., 2023). Planning competencies in
Germany were shifted from a federal to local level or
to larger scaling in France, and created a heterogenous

landscape of planning units within the Alpine countries
while also creating problems for coordinating thematic
priorities (e.g. Fabbro and Haselsberger, 2009). Planning of
open spaces needs better coordination, vertically as much
as cross-sectorally, as this is a question of transnationality
(e.g. Fabbro, 2010; Peterlin, 2010). Different hypotheses for
land-use planning can be found: from the worthless-land
hypothesis, where spaces with low levels of conflict, such as
high-mountain bedrock areas with no economic importance
for humans were chosen for protection, to the current
sustainable development paradigm that takes into account
all needs of the environment and population. Objectives
for spatial use have shifted tremendously and have been
influenced by political and societal discussions (e.g. Mayer,
2022). Therefore, protection of open spaces needs to be
more integrative and coordinative in order to achieve the
overall goal of Alpine planning: to guarantee economic
competitiveness within the Alps (e.g. Permanent Secretariat
of the Alpine Convention, 2021).

The majority of literature addressing spatial planning
needs in our sample can be located within the Alpine Con-
vention (e.g. ARL, 2022; Ballerin-Denti et al., 2014) as well
as Italy (e.g. Pristeri et al., 2023).

A total of 37 publications include specific targets and re-
quirements addressed at spatial planning such as the need
to better coordinate sector-specific and cross-border aspects
(e.g. Fabbro, 2010) and to be more proactive than reactive
(e.g. Farin6s-Dasi et al., 2024) while also highlighting the
need for action and change within spatial planning in all
Alpine member states to protect open spaces more strongly
(e.g. ARL, 2022). A study conducted by Briner et al. (2013)
highlights the potential for spatial planning in cross-sectoral
coordination with agriculture, renewable energy construc-
tion, settlement development, and providing sources for fi-
nancial support. As stated by Bétzing (1999), lack of coor-



dination of the different sectors counts as a major threat to
planning.

Our scoping review aimed to map the existing literature on
open spaces in the European Alps and addressed the five re-
search questions outlined in the introduction. It highlights the
notion that threats to open spaces in the Alps are a major
concern within EUSALP and the Alpine Convention, with
publications that emphasize land-use conflicts (e.g. Job et
al., 2022), governance (e.g. Gottero et al., 2023), and spa-
tial planning (e.g. Eichhorn et al., 2023). Settlement develop-
ment and climate change are identified as key threats, along-
side increasing debates over the suitability of the Alps for re-
newable energy projects, which could impact the ecosystem
services (ESs) of open spaces (e.g. Svadlenak-Gomez and
Walzer, 2017). The loss of permanent meadows in the Alpine
lowlands is also highlighted as a significant, yet often under-
estimated, ecological threat to habitats and ESs (e.g. Mon-
teiro et al., 2011).

A major threat to open spaces is the inadequate governance
system, marked by a lack of knowledge and inefficient spatial
planning for climate adaptation (e.g. Kruse and Piitz, 2014).
Addressing these issues is crucial to the entire EUSALP area
and beyond. Our findings show that effective governance reg-
ulations are lacking, especially for managing land-use con-
flicts. Local decision-making is particularly inefficient in pre-
serving open spaces amidst settlement development, due to
inconsistent data availability (e.g. Mann, 2009; Meltzian et
al., 2022a).

ESs are named the most valuable elements for enabling
the evaluation of the use of open spaces for balanced Alpine
development. The main ESs of open spaces found are habitat
provision (e.g. Monteiro et al., 2011), biodiversity conserva-
tion (e.g. Ramel et al., 2020), water supply, and soil stabil-
ity in terms of climate resilience (e.g. Schirpke et al., 2014).
Nonetheless, individual evaluation of local ESs for spatial
planning is seen as important in accordance with the avail-
ability of spatial data (e.g. Schirpke et al., 2014). Through the
integration of green infrastructure elements into spatial plan-
ning, ESs have become further established in spatial plan-
ning, but they are still at a low level of recognition and in-
tegration into spatial dialogues (e.g. Pristeri et al., 2023).
The ES approach to evaluating open spaces is of high value
for making political decision-makers aware that open spaces
need proactive protection and planning (e.g. Gottero et al.,
2023).

Spatial planning in the Alps is shaped by the Alpine Con-
vention, its protocols, and related regional plans, positioning
the convention as a key policy tool for addressing land-use
conflicts (e.g. Kruse and Piitz, 2014; HaBlacher, 2004). How-
ever, the main challenge remains the lack of effective coordi-
nation between authorities and sectoral planning institutions,

compounded by historical shifts that have made regulatory
capacities more heterogenous across the Alps (e.g. Fabbro,
2010; Peterlin, 2010).

Spatial planning itself is seen as not being strong enough
to influence local decision-makers aiming to avoid a broader
economic focus in spatial developments. Nevertheless, spa-
tial balance between ecological and economic needs for
the local population should be considered when discussion
on open-space potential arises. Avoiding “lock-in” effects
for settlement and infrastructure whilst ensuring economic
strength evidently continues to enable a multifunctional use
of space (e.g. Permanent Secretariat of the Alpine Conven-
tion, 2021).

Measures to protect Alpine open spaces remain insuffi-
cient, as they are not fully integrated into spatial planning
on an Alpine-wide scale. In Slovenia and Italy, open spaces
are uncommon and mostly limited to inner urban areas, lead-
ing to their neglect in regional and rural plans (e.g. Job et
al., 2022). Research calls for more proactive spatial planning
to strengthen regulatory capacity, particularly in regulating
privately owned land and sectoral plans (e.g. Permanent Sec-
retariat of the Alpine Convention, 2019). Additionally, plan-
ning and open-space management should adopt a more inte-
grative, network-oriented, and capacity-building approach to
reduce vulnerability to political decisions (e.g. Huber et al.,
2013).

Research on open spaces in the Alps so far has failed to
present sufficient hands-on solutions and has focused mostly
on problem statements while analysing planning documents
and policies rather than evaluating new scenarios and solu-
tions on how planning could efficiently, and in a locally spec-
ified manner, protect differentiated open spaces with use for
specific ESs. Additionally, it was evident that certain topics
have not been discussed at all. In particular, futuristic prog-
noses are largely missing — e.g. in relation to new spatial
availabilities with the melt of glacial ice and the formation
of new lake landscapes (e.g. Haeberli and Hohmann, 2008),
as well as their consequences for spatial discussions and for
open-space management. Open spaces in the Alps and be-
yond are broadly evaluated for both ecosystems and human
impact (e.g. Chilla et al., 2019). However, large-scale anal-
yses dominate, while detailed, small-scale studies on spe-
cific ecosystem services (ESs) and land-use planning remain
under-researched and yet are essential for addressing local
environmental needs.

A key research priority is establishing a clearer definition
of open spaces, as the current negative definition — contrast-
ing them with settlement areas — is insufficient for effec-
tive protection (e.g. Job et al., 2017). The lack of a common
and official understanding also prevents policies from work-
ing sufficiently and coordinating planning for open spaces.
Most publications align with the definition of Alpine open
spaces as non-sealed, uncovered areas. Critical areas in need
of protection include natural and near-natural landscapes
(e.g. Drobnik et al., 2017) and those providing key ESs, such



as food and water supply, natural hazard mitigation, carbon
sequestration, and recreational spaces (e.g. Schirpke et al.,
2019). Threatened open spaces and their ESs are found not
primarily in high-mountain areas but mostly in Alpine val-
leys. Here, the biggest need is to proactively plan for the
safeguarding and restoration of open spaces in riverine land-
scapes.

The above-mentioned criteria can be taken as a mini-
mum consensus for evaluating planning and land use in open
spaces and to attempt to establish a common and thorough
definition of open spaces. Agreement on the relevance of
intensively used agricultural areas as open spaces was not
found and depends on which ES is at stake (e.g. Schirpke
et al., 2019). In general, this analysis highlights the need
for coordination and cross-border and cross-sectoral plan-
ning, but it also takes into account the lack of methods to as-
sess how open spaces can multifunctionally preserve ecosys-
tems and their services at relevant scales (e.g. Cortinovis and
Geneletti, 2018).

Our sample reveals a research imbalance, with most stud-
ies focused on large-scale Alpine areas and the eastern Swiss
Alps, while the French and Slovenian Alps seem to be under-
researched according to our review. The Sea Alps and central
Alpine valleys also receive less attention. In contrast, eastern
Austria, Tyrol, and cross-border regions — especially Bavaria
and northern Italy — are well represented, with early discus-
sions on the Bavarian Alpenplan being a key example of spa-
tial planning for landscape-scale conservation (e.g. Strobel et
al., 2025; Job et al., 2017).

However, this imbalance could also be related to some re-
search limitations, as we were not able to analyse all Alpine
languages due to our focus on publications in English and
German. We tried to incorporate national publications via the
references as best as possible. Also, our number of keywords
(titles, abstracts) was relatively small during the search. Our
focus on the supra-national level and search for publications
by supra-national institutions omitted searching within local
and regional published documents. Therefore, we might have
missed some publications that employed other terms and spa-
tial levels.

This scoping review analysed the major threats to, the role
of ESs in, and the governance of open spaces, as well as
planning of open spaces and land use in the European Alps.
A pressing need exists for targeted research and actionable
solutions, aligning with current decisions on a global and
EU-wide level. Actions must be taken on by future studies
that move beyond problem identification to offer concrete
strategies for implementing sustainable land-use practices in
general. Current research seems to underscore the critical
role of open spaces within the European Alps as essential
providers of ESs, particularly for climate change adaptation,

biodiversity, and landscape sustainability. Despite the recog-
nized value of these spaces, their management and safeguard-
ing remain fragmented and inconsistent, with significant gaps
in governance and spatial planning.

Whilst the Alpine Convention and European strategies
provide foundational frameworks, their effectiveness is hin-
dered by a lack of knowledge and robust implementation
mechanisms and by insufficiently harmonized definitions
of open spaces. This gap complicates regulatory cohesion
across national and regional contexts, exacerbating land-use
conflicts such as settlement development and rapidly grow-
ing renewable energy demands. Spatial planning emerges as
the most viable tool to reconcile ecological, social, and eco-
nomic interests. However, its current limitations, particularly
in regulating privately owned land and integrating ecosys-
tem service valuations, restrict its potential to manage open
spaces proactively and efficiently. A paradigm shift is needed
— one that transitions from reactive, sector-based approaches
to proactive, integrative planning that prioritizes long-term
ecological health and resilience. Various Alpine develop-
ments, such as the influence of mobility choices or the real-
estate economy, drive soil sealing as a symptom, underlin-
ing the need for harmonization of all sectoral planning with
spatial planning. A common base for planning along with a
common understanding of what needs to be preserved is nec-
essary. Therefore, we conclude with a proposal for a common
positive definition of open spaces based on our insights from
this strategic review:

Open spaces are technically unimpaired and un-
covered! semi-natural or near-natural areas, which,
due to their provision of ecosystem services, are
proactively safeguarded through incorporation into
spatial (or sectoral) planning frameworks and inte-
gration into broader, climate-proof land-use strate-
gies to ensure their long-term protection.

This definition of open spaces specifically refers to open
spaces without neglecting neighbouring issues such as eco-
logical connectivity, arguing for protection of natural spaces
as well. Besides the European Alps, open-space pressures ex-
ist in other comparable mountain regions, mostly due to their
touristic attraction in morphologically similar environments.
As the American Rocky Mountains are equally interesting in
terms of outdoor recreation pressures, our findings could be
adaptable for comparison, but further research in the frame
of a scoping review would be specifically necessary for this
mountain region. Open-space or ecosystem service manage-
ment could benefit from a scientific base for the preservation
of open spaces.

In conclusion, safeguarding the Alps’ open spaces is
not merely a regional issue but a transnational imperative.

IThis definition preliminarily excludes cave systems (e.g. in
Slovenia) as it highlights open spaces. Further research could be
interesting and necessary to elaborate on the role of cave systems in
open spaces.



Strengthening governance structures, leveraging spatial plan-
ning tools, and fostering interdisciplinary research will be
critical to ensure that Alpine landscapes continue to support
both human and ecological systems for generations to come.
Therefore, spatial and sectoral planners need to be addressed
explicitly to raise awareness of the importance of balancing
the use of open spaces with ecological needs, as this influ-
ences social and economic dependencies in the long-term.
Communicating our findings to practitioners, as well as po-
litical decision-makers, and achieving this vision demand a
collective commitment to sustainable development, guided
by already-existing informed policy, adaptive management,
and innovative planning frameworks.
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