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“A man sets out to draw the world. As the
years go by, he peoples a space with
images of provinces, kingdoms,
mountains, bays, ships, islands, fishes,
rooms, instruments, stars, horses, and
individuals. A short time before he dies,
he discovers that the patient labyrinth of
lines traces the lineaments of his own
face.”

Jorge Luis Borges, The Aleph and Other
Stories
“Each city receives its form from the

desert it opposes.”

Italo Calvino, Invisible Cities



Firmly Embeded and Transformed

A foreword by Udo Weilacher

The Alps are characterized by specific natural conditions with a far-reaching
impact on the lives of 14 Million inhabitants within the Alpine Convention area’.
In the course of the Anthropocene, the impact of man is getting increasingly
powerful, also on the so-called “Green Heart of Europe”. Since in the middle of
the 19" century, the change of the Alpine environment was accelerated due to
the increasing industrialization of all areas of life and manufacturing. When the
heavy industries invaded the main valleys of the Alps, the ecologic, economic
and social structures were transformed dramatically and new cultural landscape
patterns occurred: Alpine industrial landscapes.

Marcello Modica in this publication clearly points out, that there is a need to
carefully investigate the transformation of Alpine industrial landscapes. Since the
1980s the structural change in global industrial production resulted in a crisis that
hit the peripheral mountain regions particularly hard. Many spatial planning disci-
plines, amongst them landscape architects, are actively dealing with the question
of how to possibly (re)integrate brownfields sustainably into the landscape. This
work is based on a very specific understanding of the term landscape: “Landscape
is not a natural feature of the environment but a synthetic space, a manmade sys-
tem of spaces superimposed on the face of the land, functioning and evolving not
according to natural laws but to serve a community.”?

! Permanent Secretariat of the Alpine Convention, (Ed.). (2017). Greening the Economy in
the Alpine Region. Report on the state of the Alps, Insbruck, p. 21

2 Jackson, J. B. & Horowitz, H. L. (Eds.). (1997). Landscape in Sight. Looking at America,
New Haven, pp. 304-305.
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viii Firmly Embeded and Transformed

Every “manmade system of spaces”, its topography, specific soil, water and
climate conditions has a decisive influence on all human life. It is therefore
obvious that industrial conversion in the Alpine context has to follow different
rules than in densely populated metropolitan lowland regions. Marcello Mod-
ica is developing crucial components for these rules and clearly illustrates, that
the industry in the Alps is firmly embeded into a complex landscape structure
in spatial proximity to smaller municipalities. These communities are almost
always overextended with the conversion of large industrial wastelands, and the
researcher therefore introduces sustainable planning strategies that can be used
by local and regional actors to start the conversion of brownfields.

Such a complex task cannot be mastered by a single professional group
alone. Therefore, it is very foresighted, that Marcello Modica takes up an inter-
disciplinary position, supported by the International Doctoral College “Spatial
Research Lab” of which he was a member between 2017 and 2020. Modica also
profits from his experiences as the project manager of a 3-year interdisciplinary
research project, led by the Technical University of Munich from 2018 until
2021. Regional project partners in Austria, France, Italy and Slovenia, as well as
many renowned researchers from five universities worked on the transformation
of Alpine industrial landscapes (trAlLs), funded by Interreg Alpine Space pro-
gramme of the European Union. Committed scientists like Marcello Modica will
play an important role in complex transformation projects in the future. I am per-
sonally very pleased that my team at the TUM chair for Landschape Architecture
and Transformation and I were able to support him in making his professional
career and I personally congratulate him very much on this important publication.
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Summary

The Alps, often labelled as the green heart of Europe, are in fact a complex
living environment, as well as an economic region undergoing profound trans-
formation. For some decades now, a widespread deindustrialisation process is
leading to the decline and disappearance of traditional resource- and energy-
intensive mountain industries. Still largely underestimated by both research and
practice, this process is producing an ever-increasing number of brownfield sites
of relevant size and complexity. Their physical and functional transformation
represents, for many mountain communities, a unique opportunity to improve
socio-economic and environmental conditions both locally and regionally. How-
ever, the structural limitations of the mountain context prevent, in most cases, to
initiate and successfully achieve a sustainable brownfield redevelopment. A possi-
ble way to overcome this planning challenge is to re-consider Alpine brownfields
as a territorial infrastructure, that is, to emphasise their spatial embedment into a
wider landscape structure, rather than just focusing on the functional disconnec-
tion from the context. In this perspective, the former industrial site becomes to
all effects a structuring element of a complex system of relations—physical and
functional, existing and potential—capable of informing the future transforma-
tion. By means of a holistic landscape approach, which integrates structuralism
and systemic design in brownfield transformation, this hypothesis is concretised
into an operative model. The latter is developed, implemented and tested on four
case study sites in Austria, France, Italy and Switzerland, highly representative
of the different brownfield typologies and contextual conditions across the Alpine
region. Explored and rendered through intensive fieldwork and remote mapping
and design, the proposed landscape approach to brownfield redevelopment in

Xi



xii Summary

mountain regions holds a twofold potential. By fostering an inclusive, incre-
mental and flexible site transformation, it enhances the feasibility of the overall
process. In addition, being easily adaptable to a variety of situations and contexts,
it ensures a very high transferability within the Alps and beyond.



Kurzfassung

Die Alpen, die oft als das griine Herz Europas bezeichnet werden, sind in Realitiit
ein komplexes Lebensumfeld sowie eine Wirtschaftsregion, die sich in einem tief-
greifenden Wandel befindet. Seit einigen Jahrzehnten fiihrt ein weit verbreiteter
Deindustrialisierungsprozess zum Niedergang und Verschwinden traditioneller
Grundstoffindustrien und energieintensiver Branchen in Bergregionen. Dieser
Prozess, der von Forschung und Praxis stark unterschétzt wird, fiihrt zu einer
immer groBeren Zahl von Industriebrachen von relevanter Gréf3e und Komplex-
itdt. Ihre physische und funktionale Transformation stellt fiir viele Berggemeinden
eine einzigartige Gelegenheit dar, die soziookonomischen und okologischen
Bedingungen sowohl auf lokaler als auch auf regionaler Ebene zu verbessern.
Die strukturellen Einschrinkungen des montanen Kontextes verhindern jedoch in
den meisten Fillen, dass eine nachhaltige Revitalisierung von Industriebrachen
eingeleitet und erfolgreich durchzufiihren. Ein moglicher Weg, um diese Pla-
nungsherausforderung zu bewiltigen, besteht darin, die alpinen Industriebrachen
als Teil der Infrastruktur zu betrachten und ihre rdumliche Einbettung in eine
breitere Landschaftsstruktur zu betonen, anstatt sich nur auf die funktionale
Trennung vom Kontext zu konzentrieren. In dieser Perspektive wird der ehema-
lige Industriestandort auf allen Ebenen zu einem strukturierenden Element eines
komplexen Beziehungssystems — physischer und funktional, auf den Bestand
bezogen wie auch in die Zukunft weisend —, dass in der Lage ist, die zukiin-
ftige Transformation zu beeinflussen. Durch einen ganzheitlichen landschaftlichen
Aftsansatz, der Strukturalismus und systemisches Design in die Transformation
von Industriebrachen integriert, wird diese Hypothese zu einem operativen Mod-
ell konkretisiert. An vier Fallstudienstandorten in Osterreich, Frankreich, Italien
und der Schweiz, die fiir die unterschiedlichen Typologien von Industriebrachen
und Kontextbedingungen im gesamten Alpenraum sehr reprisentativ sind, wird
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xiv Kurzfassung

dieses Modell entwickelt, implementiert und getestet. Der vorgeschlagene land-
schaftliche Ansatz zur Revitalisierung von Industriebrachen in Bergregionen,
der durch intensive Feldarbeit sowie Fernkartierung und -Gestaltung erforscht
und umgesetzt wird, birgt ein zweifaches Potenzial. Durch die Forderung einer
integrativen, inkrementellen und flexiblen Standorttransformation wird die Mach-
barkeit des Gesamtprozesses verbessert. Da es leicht an eine Vielzahl von
Situationen und Kontexten anpassbar ist, gewihrleistet es auferdem eine sehr
hohe Ubertragbarkeit innerhalb der Alpen und dariiber hinaus.



Riassunto

Le Alpi, spesso rappresentate come il cuore verde d’Europa, sono in realtd un
ambiente di vita complesso, oltre che una regione economica in profonda trasfor-
mazione. Da alcuni decenni, un processo generalizzato di deindustrializzazione
sta causando il declino e la scomparsa delle industrie montane tradizionali,
energivore e consumatrici di risorse. Questo cambiamento strutturale, ancora
ampiamente sottovalutato sia dalla ricerca che dalla pratica, sta generando un
numero sempre maggiore di siti industriali dismessi di dimensioni e comp-
lessita rilevanti. La trasformazione fisica e funzionale di queste aree rappresenta,
per molte comunita montane, un’opportunita unica per migliorare le condizioni
socioeconomiche e ambientali, sia a livello locale che regionale. Tuttavia, i lim-
iti strutturali del contesto montano impediscono, nella maggior parte dei casi,
di avviare e perseguire efficacemente una riqualificazione sostenibile dei siti
ex industriali. Una possibile risposta a questa domanda progettuale e piani-
ficatoria sta nel riconsiderare le aree dismesse alpine come un’infrastruttura
territoriale, ovvero enfatizzandone ’integrazione fisica in una pill ampia strut-
tura paesaggistica, piuttosto che concentrarsi esclusivamente sulla disconnessione
funzionale dal contesto. In questa prospettiva, il sito ex industriale diventa a tutti
gli effetti elemento strutturante di un complesso sistema di relazioni — fisiche
e funzionali, esistenti e potenziali — in grado di informare la trasformazione
futura. Attraverso un approccio olistico al paesaggio, che integra strutturalismo e
progettazione sistemica nella trasformazione delle aree dismesse, questa ipotesi
trova concretizzazione in un modello operativo. Quest’ultimo ¢ sviluppato, imple-
mentato e testato su quattro casi studio in Austria, Francia, Italia e Svizzera,
altamente rappresentativi delle diverse tipologie di siti e contesti riscontrabili
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nella regione alpina. Esplorato e reso attraverso un intenso lavoro sul campo
e di mappatura e progettazione da remoto, I’approccio paesaggistico proposto
per la riqualificazione delle aree ex industriali alpine ha un duplice potenziale.
Promuovendo una trasformazione inclusiva, incrementale e flessibile, migliora la
fattibilita dell’intero processo. Inoltre, essendo facilmente adattabile a una varieta
di situazioni e contesti, assicura un’elevata trasferibilita entro e oltre le Alpi.



Resumé

Les Alpes, couramment représentées comme un cceur vert de 1’Europe, sont un
milieu de vie complexe, ainsi qu’une région économique en profonde mutation.
Depuis des nombreuses décennies, les processus de désindustrialisation général-
isée ont conduit au déclin et a la disparition des industries lourde de montagne, a
forte intensité de ressources et d’énergie. Encore largement sous-estimé tant par
la recherche que dans les pratiques, ce processus produit un nombre croissant de
friches industrielles de taille et de complexité conséquentes. Leur transformation
physique et fonctionnelle représente, pour de nombreuses communautés de mon-
tagne, une vraie opportunité pour améliorer les conditions socio-économiques et
environnementales a la fois localement et régionalement. Cependant, les limites
structurelles du contexte montagnard empéchent, dans la plupart des cas, d’initier
et de réussir un réaménagement durable des friches industrielles. Une maniere
possible de surmonter ce défi de planification est de reconsidérer les friches indus-
trielles alpines comme une infrastructure territoriale, c’est-a-dire de souligner leur
ancrage spatial dans une structure paysagére plus large, plutét que de se con-
centrer uniquement sur leur déconnexion fonctionnelle du contexte. Dans cette
perspective, I’ancien site industriel devient, dans tous les sens du terme, un
élément structurant d’un systeme complexe de relations — physiques et fonction-
nelles, existantes et potentielles — capables d’informer la transformation future.
Au moyen d’une approche holistique du paysage, qui integre le structuralisme et
la conception systémique dans la transformation des friches industrielles. Cette
hypotheése se concrétise en un modele opérationnel. Ce dernier est développé, mis
en ceuvre et testé sur quatre sites d’études de cas en Autriche, en France, en Italie
et en Suisse, treés représentatifs des différentes typologies de friches industrielles
et de contextes de la région alpine. Explorée au travers de travaux de terrain
intensifs, d’une production cartographique et d’études de conception a distance,
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xviii Resumé

I’approche paysagere proposée pour le réaménagement des friches industrielles
dans ces régions de montagne présente un double interét. En favorisant une trans-
formation de site inclusive, progressive et flexible, elle améliore la faisabilité du
processus global. De plus, étant facilement adaptable a une grande diversité de
situations, elle permet sa bonne transférabilité dans les Alpes et au-dela.
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Research Interest

Since the late 1970s, many European urban areas have embarked on a complex
process of physical and functional restructuring following extensive deindus-
trialization phenomena. In this context, the revitalisation of local and regional
economies, as well as the improvement of social and environmental conditions,
have found a common ground in the transformation of brownfields, i.e. “derelict
or underused sites that have been affected by the former [industrial] uses of the
site and surrounding land; may have real or perceived contamination problems;
are mainly [found] in developed urban areas; and require intervention to bring
them back to beneficial use” (Oliver et al. 2005). To tackle the unprecedented
challenge of brownfield redevelopment, and to effectively highlight its multi-
scalar and interdisciplinary character, new planning and design strategies have
been since then developed and widely adopted (Hauser 2001; Baum and Chris-
tiaanse 2012; Braae 2015). The rehabilitation of disused industrial sites has thus
become increasingly relevant in many regional, national and EU policies address-
ing sustainable territorial development, especially due to its notable contribution
to sustainable urban growth and large-scale regeneration processes (Ferber et al.
2006).

The often central location of most brownfields in respect to large urban
systems, as well as their proximity to key infrastructural nodes, make their rede-
velopment strategically relevant to sustain land recycling processes at the regional
scale (European Environment Agency 2016). This is particularly evident in major
urban agglomerations, where the structural transition to post-Fordism has fostered
the territorial ‘explosion’ of the city through the intertwined processes of urban
sprawl (Couch, Petschel-Held, and Leontidou 2008) and urban shrinking (Oswalt
and Rieniets 2006). Here, vacant industrial land and redundant infrastructural
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4 1 Research Interest

spaces—often so well integrated into the urban fabric to be referred as ’voids’—
are offering a better alternative in terms of available and accessible built land to
undeveloped greenfields and semi-natural spaces in the outskirts (Schulze Baing
2010). Depending on the specific framework conditions, brownfield redevelop-
ment can support urban densification—either by adaptively reusing the existing
built heritage or building anew—as well as helping to improve the ecological
conditions of deprived urban areas—through the creation of green infrastructures,
recreational spaces and, in some extreme cases, also by bringing ‘back-to-nature’
former built or contaminated areas. Accordingly, brownfield redevelopment is
capable of influencing the spatial form and the environmental impact of urban
settlements.

At the same time, the recycling of derelict industrial land helps to improve the
socioeconomic conditions of deindustrialising and transitional urban contexts, by
fostering a localised functional diversification/upgrade (Couch, Fraser, and Percy
2003). The physical transformation of the inherited, former industrial ‘topogra-
phies’ always carries on a functional program, which in turn has to mirror in
the new layout and appearance of the site itself. This is an incredibly com-
plex challenge, as it brings together often conflicting perspectives and aims such
as heritage conservation and architectural production, economic and real estate
development and social inclusion and identity (Mieg and Oevermann 2015). In
this respect, the planning concept of mixed-use development’ has gained par-
ticular success in relation to brownfield revitalisation projects, as its functional
inclusiveness perfectly matches the physical and programmatic flexibility of dis-
used industrial land. Over time, this matching has proved to work out good not
only for what concerns traditional urban functions, such as housing, business and
services, but also and especially for catalyst functions with a truly regenerative
power such as art and culture, education, recreation and leisure (Hospers 2004;
Dixon et al. 2007). In this way, brownfield transformation as (also) an act of inno-
vative functional regeneration can trigger long-term socio-economic restructuring
and urban renewal processes.

1.1 Brownfields in Mountain Regions

The interwoven occurrence of industry, deindustrialisation and brownfields in
mainstream urban settings, such as inner cities and urban-industrial agglom-
erations, is widely acknowledged. Most of the scientific as well as practical
knowledge gained so far—including challenges, opportunities and conversion
strategies—is based on case studies and experiences derived exactly from these
contexts. However, many relevant and context-specific industrial activities have
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developed, to a certain extent, also in peripheral urban and semi-urban regions,
either in mature or restructuring and developing economies (Ian Hamilton 1986).
European mountain ranges are highly indicative in this sense, not only because
of their historically documented industrial development (Kopp 1969; Raffestin
and Crivelli 1988; Muller 1995; Collantes 2003), but also because today these
regions are still showing a proportion of secondary sector employment similar
or even higher than in the adjoining lowlands (Nordregio 2004). Nevertheless,
the common tendency to overrepresent mountain contexts as predominantly rural
and recreational regions, sparsely populated and economically relying on agro-
forestry, wilderness and tourism, leaves industry, and especially the presence
of brownfield sites, out of the debate on the contemporary mountain socio-
economic landscape. Some studies have however highlighted how a structural
change in industry is occurring also in peripheral mountain regions across cen-
tral, eastern and southern Europe (Miiller, Finka, and Lintz 2006; Dalmasso
2007; Bonomi 2012; Weissenbacher 2014), and in particular how this decline
is imputable to the scarce resilience inherent to most of the industrial activ-
ities there existing—resource-intensive sectors, low added value chains, poor
competitiveness.

In this regard, the Alps' can be assumed as an exemplary case of deindus-
trialising mountain areas due to their ‘advanced’ socio-economic development—
compared to other mountain regions in Europe and worldwide—and a rather high
level of industrial maturity. The strategic location at the crossroads of European
trade routes and dynamic metropolises and agglomerations has favoured, through-
out the 20th century, the increasing economic integration of the Alpine region into
national and global networks, thus fostering also here a widespread yet spatially
uneven transition from primary and secondary sectors to services (Perlik 2019).
However, while most of the non-Alpine regions of France, Italy, Switzerland,
Germany and Austria have largely completed their post-industrial conversion—
having thus assimilated the related socioeconomic and spatial impacts—, in the
Alps the same process is still ongoing (Modica 2019), being relented by the inher-
ent structural shortcomings of a developed yet still peripheral economy (Bitzing
2015). As evidenced in Fig. 1.1, between 1975 and 2000 the employment rate in
the secondary sector shifted from 50% to 36% in Alpine regions® and from 41%
to 20% in Alpine countries entirely considered (France, Italy, Switzerland, Aus-
tria, Germany, Slovenia). Alpine regions experienced in this first phase a more

! Identified as the mountainous area within the perimeter of the Alpine Convention.

2 Statistical regions (NUTS-Nomenclature of Territorial Units for Statistics) of level 2 and 3
fully or partially lying within the perimeter of the Alpine Convention.
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contained decrease of manufacturing jobs (—14) compared to national averages
(-21), revealing therefore a still stronger presence of industry in the regional
economy—although with significant local variations. In the following fifteen
years (2001-2016), however, this declining trend almost flattened at the national
level, reaching an average of 18% (—2), while keeping lowering down with the
same intensity in the Alpine regions, reaching 23% (—13). The economic crisis of
2008-2010 has significantly contributed to the late speedup of Alpine deindustri-
alization (Brozzi et al. 2015), clearly revealing the inherent structural weaknesses
of mountain industry.

As evidenced by Werner Bitzing in his influential research on the Alpine cul-
tural landscape, heavy and manufacturing industries have settled in mountainous
rural regions primarily to take advantage of key ‘environmental’ conditions, such
as the availability of mineral resources, the on-site use of hydropower, abun-
dant low wage workforce as well as political/financial incentives (Bétzing 2015).
The resulting industrial mono-structure, firmly attached to specific locational fac-
tors and thus highly dependent on external framework conditions, is extremely
vulnerable to macro-economic changes and technological shifts as well. The dein-
dustrialisation of the Alps, and mountain and peripheral economic regions in
general, can be then explained as the passive reaction of traditional, resource-
intensive industries to the new global geography of raw materials and energy
sources, which entails the relocation of associated production chains in highly
accessible locations (even regionally) or in developing countries (Gebhardt 1990;
Perlik 2007; Bartaletti 2011). In this context, and having the Alps as remarkable
example, it is reasonable to expect a moderate if not locally relevant presence
of industrial brownfield sites in mountain areas too; a presence that will prob-
ably increase in the forthcoming years, due to the temporal delay accumulated
in comparison to lowland industrial and urban agglomerations. As evidenced by
Grimski and Ferber, “rural areas within the EU also contain individual derelict
sites [...] that may be very significant for the relevant local government authori-
ties concerned, [who] are often unable to solve the problems involved and so do
not develop any area revitalisation activities” (Grimski and Ferber 2001: 144).
Indeed, the redevelopment of brownfield sites already is, or will soon consti-
tute, a key challenge for the affected mountain territories. The acquisition of a
sound scientific knowledge on brownfield transformation in mountain contexts,
and its transfer into practice as well, is therefore essential to support the local
and regional communities in this complex process. The fact that brownfield sites
are confronted, in the mountain context, with radically different socioeconomic,
environmental and spatial conditions than in lowland urban areas, underlines the
relevance and the urgency of finding appropriate solutions to this challenge.
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1.2 Context, rather than Content

The background processes that have originated and shaped brownfields are gen-
erally similar by industrial typologies, that is, derived from specific production
processes and ‘represented’ by certain standard facilities. In this respect, what
seems to be determinant for understanding the actual condition of brownfields in
mountain regions is more the influence of the context of the site itself, rather than
simply its content (Fig. 1.2 and 1.3). Given two brownfield sites with a similar
productive background, one in a peripheral mountain setting and the other in a
central urban location, the main differences are supposed not to lay within the
site itself, within its spatial structure and builtscape, but mostly on the edges of
it and in the immediate surroundings, i.e. on a wider space which coincides with
the landscape (footprint) the site itself generates. The complex and dual relation-
ship between the brownfield site and its context can be certainly interpreted in
terms of space (physical, ‘environmental’), but also indirectly assessed by assum-
ing as context the social, cultural and economic features of the hosting territory.
Both these perspectives are extremely relevant, and worth equal attention, when
dealing with brownfield transformation and redevelopment, as learned during the
Interreg Alpine Space project “trAlLs—Alpine Industrial Landscape Transforma-
tion3, and in particular during the development of the assessment and test-design
activities in the four partner regions (Weilacher and Modica 2021).

The physical conditions of mountain brownfields are clearly determined by
the spatial structure of mountain landscapes, which is in turn influenced by very
different land uses, settlement patterns, topographic and environmental features
than lowland urban areas. In mountain areas, land uses are characterised by a
net prevalence of the ‘unbuilt’ over built spaces. While this apparently fosters the

3 See www.alpine-space.eu/projects/trails.
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physical and visual detachment of the site from the surroundings, it actually blurs
the edges of the site itself, especially in case of large-scale brownfields with high
proportion of unbuilt land within the perimeter. This condition is crucial to plan
a future redevelopment that takes into account the real footprint of the site, and
thus the wider impacts of transformation. The variable topographical harshness,
from hilly to mountainous, determines a scarcity of available land for settlements
in these contexts. At the local level, brownfields usually occupy a relevant por-
tion of the little suitable land for settlements, either of natural or artificial origin.
This increases a lot the strategic role these sites for local spatial development,
especially when the brownfield location intercepts key infrastructural corridors.
Furthermore, the ‘absence’ of the city* determined by a scattered and fragmented
urban fabric challenges the traditional contextualisation of brownfields as voids
within dense urban patchworks. If only considering building footprint and infras-
tructural complexity, industrial sites in mountain regions are indeed ‘thicker’
than the surroundings—an aspect which makes of brownfields a key structural
element of the dispersed urbanity of mountain regions. Last but not least, moun-
tain areas are well known for their extensive and biologically rich ecological
networks, where vast semi-natural environments, preserved habitats and cross-
regional biodiversity corridors are the rule. In most cases, due to the specific
location of industry close to resources hotspots (water courses, mineral deposits,
forests, etc.), brownfield sites are directly interfaced with the nodes of ecologi-
cal networks. This is relevant not only in terms of landscape and environmental
mitigation, but also and mostly in relation to the management of potential con-
tamination impacts. The hazardous content of abandoned and polluted industrial
sites can easily reach considerable distances if accidentally ’introduced’ in the
environmental network, thus affecting the ecological equilibriums on a very large
scale (e.g. river systems). This aspect betrays a higher ‘environmental sensitivity’
in scarcely urbanised mountain regions than in most of built-up, core urban areas.
An issue which strongly influences (not to say limits) brownfield redevelopment
in these particular contexts.

The non-physical conditions, to which mountain brownfields are also but indi-
rectly confronted, are equally relevant and to some extent even more influential
for the redevelopment process than the spatial constraints. These mainly refer
to the regional socio-economic structure and the local management capabilities,
i.e. to the framework conditions that enable or prevent brownfields revitalisation

4 The urbanised landscape of peripheral regions can be associated to forms of dispersed
urbanisation, such as those evidenced with the neologisms of Zwischenstadt (Sieverts 2003),
territories-in-between/TiB (Wandl 2020) and horizontal metropolis (Vigand, Cavalieri, and
Barcelloni Corte 2018).
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to take place. The first condition to which mountain brownfields are generally
confronted is the economic system, often less dynamic and structurally weak
compared to that of urban regions. Middle-mountain regions bordering large
metropolitan regions, for example, are mostly relying on activities ‘expelled’
from fast-developing cores (but often complementary), such as agriculture and
forestry, low added value manufacturing, leisure and tourism. Technology-based
activities, advanced education, research and financial services are by contrary very
limited. The absence of a dynamic and expanding market reduces considerably
the economic opportunities connected to brownfield revitalisation, thus calling
local and regional public institutions for action in replacement. And then the sec-
ond problematic condition is reached, that is, the lack of powerful institutional
and socio-economic actors and management capacities at the local level. This
directly relates to the administrative and demographic fragmentation of mountain
regions, where heterogeneous and vast territories are indeed covered by several
small and sparse municipalities without a dominant urban or metropolitan area.
The redevelopment of large and complex brownfield sites requires, in these spe-
cific contexts, a very good coordination among the different administrative levels,
possibly under the ‘planning’ supervision of a regional authority. In many cases,
however, the burdening issue of brownfield revitalisation actually remains for
large part in the hand of the affected small communities, with the consequence
that only a few concrete actions are occasionally undertaken. Last but not least,
the successful redevelopment of mountain brownfields is also strongly determined
by demographic trends and redevelopment pressure at the regional and local level.
Many mountain areas, for example, are experiencing continuous depopulation in
favour of more attracting metropolitan cores. This phenomenon is however highly
differentiated at the local level, where a demographic and socio-economic polari-
sation can be observed between concentration poles (main urban centres, regional
capitals or highly urbanised valleys) and leftover marginal areas (rural regions or
formerly industrial valleys). The localisation of brownfields in one or the other
context is therefore extremely influential on the redevelopment process: while
in the first case the demand might be average to high, although with a limited
associated economic potential, in the second case it is generally low and lim-
ited to environmental concerns’. These aspects, together with the aforementioned
spatial conditions, make of brownfield redevelopment in mountain contexts an
undoubtedly complex challenge.

5> With regards to the pilot sites involved in the trAILs project, a clear difference in the
future redevelopment perspective could be seen between ‘centrally’ located sites such as in
L’ Argentiere-la-Bessée and Trzi¢, and isolated sites such as in Eisenerz.
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Fig. 1.3 The former Kammgarnspinnerei (worsted spinning mill) in Augsburg, being rede-
veloped
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1.3  Incomplete Transformations

In geo-economic peripheries, such as mountain regions and the Alps in particular,
the closure and dismantling of even one single industrial site can become a seri-
ous concern as well as a decisive matter for regional development. The urgency
to make the site socially and economically profitable again leads to approach the
complexity of brownfield redevelopment from solely an economic perspective,
that is, to prioritise the short-term employment returns. To this end, a ‘simpli-
fied’ transformation process, which completely or largely ignores the physical
and non-physical contextual conditions, actually takes place. This leads in turn to
incomplete, imbalanced and, on the long-term, problematic outcomes, as demon-
strated by many unsuccessful brownfield redevelopment stories across the Alpine
region. Two main strategies are identifiable as representative of this situation:
building recycling and land recycling.

The first one aims at the economic relaunch of the site by prioritising the low-
budget and low-profile adaptive reuse (literally recycling) of main buildings and
other built structures over the site in its totality. Motivated by the possibility to
quickly accommodate small-scale business and activities in disused industrial spaces,
the building recycling strategy is characterized by the absence of long-term rede-
velopment plans, either regarding environmental remediation or the future spatial
organisation of the site. The reuse of the existing buildings and surrounding open
spaces takes place as an incremental, unregulated and spatially fragmented process,
having the goal of functionality and usability as the main driver. This leads on the one
hand to the temporary or permanent reactivation of those indoor/outdoor spaces in
better conditions—often through minimal structural interventions which ignore the
existing architectural and/or ecological values—while on the other hand the most pol-
luted, derelict and generally challenging buildings/areas are left to inexorable decay.
The partial dismantling of a closed or closing down site over an extended period of
time might facilitate the building recycling strategy, as portions of the former indus-
trial site become progressively available to new ownerships. An exemplary case of
that is the former Miinichtal ironworks (Fig. 1.4) in the historical mining centre of
Eisenerz, in the Austrian Upper Styriaregion (Modica and Weilacher 2020). After the
early shut down of the blast furnaces in 1945 and the following slow disassembling
until the early 1980s, the derelict and partially emptied site has been used in variable
intensity by different companies dealing with scrap metal recycling—linked to the
regional steelmaking sector. Most of these activities ceased after some time due to
failure or relocation, thus challenging the economic future of the site and its relevance
for the deprived local community (Migliorati and Veronesi 2020). At the same time,
significant environmental issues have made their appearance on the scene, such as the
reclamation of the former blast furnace area as well as of the huge, abandoned slag
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Fig. 1.4 The Miinichtal site in Eisenerz, partially occupied by scrap recycling businesses

heap, yetunresolved. A similar story is that of the former Pechiney aluminium smelter
in L’ Argentiére-la-Bessée (Fig. 1.5), in the upper Durance valley not far from Bri-
ancon, Hautes Alpes (Combal 2018). After eighty years of aluminium production, the
smelter closed down for good in 1985, leaving the entire valley community deprived
of the only significant industrial activity in the region. The less ecologically com-
promised portion of the site has been roughly repurposed, through a public-financed
consortium, for small-scale and low-profile businesses, while most of the existing
productive halls were recycled to host a foundry and smelting facility. As the latter
eventually closed down in turn in 2011, the acquisition of the derelict and polluted
land became the goal of the regional community, which only succeeded in late 2019.
If a comprehensive and organic development plan for the site will ever be outlined
(and possibly implemented), it would be the chance to address the many still open
issues such as land reclamation, the management of river flooding and the valorisation
of industrial heritage.



1.3 Incomplete Transformations 13

Fig.1.5 The former Pechiney site in L’ Argentiere-la-Bessée

When the incremental, yet uncertain, recycling of existing buildings and infras-
tructures is not foreseeable, a ‘clearing out’ strategy is set out instead. The content
of the site in terms of buildings, structures and open spaces is entirely or to a
great extent removed, so that after soil and groundwater remediation the land can
be prepared to host new developments. In the best case, which is indeed very
rare, the reclamation process is largely completed but the establishment of new
activities struggles to take place on the long-term, due to the lack of investors
and/or locational difficulties in attracting firms or developers. It was the case of
the former SEFE carbide and ferroalloys factory in Sellero, in the Camonica Val-
ley (Lombardian Alps), where it took around ten years from the five-hectares site
clearing to its commercial and productive redevelopment. Or that of the former
HCB-Holcim cement factory site in Roche, in the Rhone valley (Swiss Vaud),
which was closed down in 1994, demolished in 2002, then sold to the munic-
ipality and, nevertheless, to date only half redeveloped as industrial estate. In
the worst-case scenario, quite common, the reclamation process stops after the
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Fig.1.6 Overview of the Atofina brownfield in Brignoud (Villard-Bonnot)

first stages (e.g. the removal of building) due to the high costs of environmen-
tal remediation and the related financial, technical or legal uncertainties. The
polluted site remains then derelict and empty for long time, causing a potential
loss to the regional economy—especially if the social cost of remediation and
redevelopment has burdened mostly on public authorities. It is the case of the
Atofina brownfield in Brignoud, not far from Grenoble, a twelve-hectares heavily
polluted site resulted from the complete demolition of the previous chemical fac-
tory in 2004 (Fig. 1.6), whose environmental reclamation is lagging behind due
to legal controversies and uncertain future plans. A similar story is that of the
former Falck ferrochromium factory in Novate Mezzola (Fig. 1.7), in the Valchi-
avenna region, where after the closure in 1990 and the clearing of the site three
different owners have succeeded without being able to complete the necessary
and urgent remediation.

Both the aforementioned strategies seem to hide a deep conflict between eco-
nomic and environmental goals—with social advantages associated to one or the
other according to the specific situation. In the land recycling strategies, the site
clearing as the precondition to and the result of ecological rehabilitation turns
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Fig.1.7 The former Falck site in Novate Mezzola, cleared yet unreclaimed

into an obstacle for the economic redevelopment, actually impeding the estab-
lishment of new activities for long time. At the same time, the precarious reuse
of existing spaces in the building recycling strategy succeeds into fostering a
partial economic-oriented site redevelopment while leaving environmental and
ecological issues mostly unsolved. In the specific context of mountain regions, the
balancing between economic development and environmental regeneration goals
represents a major planning challenge in the complex management of brownfield
sites. The high environmental sensitivity of these contexts, united to the fragile
socio-economic structure, are clearly ‘feeding’ this challenge.

1.4 A Different Approach

Considering the structural limits of brownfield redevelopment in mountain
regions, well expressed through the specific contextual conditions and the usu-
ally applied transformation strategies in the Alps, it seems reasonable to call for
a conceptual shift on the ‘nature’ of mountain brownfields themselves. A suc-
cessful reconversion strategy, able to equally meet environmental, economic and
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social development goals in the given framework conditions, cannot avoid, in
this specific context, to consider the complex relationships established between
the site and its ‘breeding’ environment. Instead of a self-standing and enclosed
area, an isolated object in the landscape, the brownfield site should be more real-
istically perceived as a ‘hub’ of relational systems reaching out on the territory.
The brownfield site is indeed an integral part of a wider landscape, with which it
establishes physical and functional relationships, generating recognisable topogra-
phies and specific environments mutually influencing the site actual conditions as
well as its future transformation (Fig. 1.8). Practically, this means to replace
the classical ‘inward’ approach used in the redevelopment of urban brownfields
with an outward orientation, in which the physical and programmatic dialogue
between the site and its context is essential to fully realise the transformation
potential. These considerations are not entirely brand new, but they are freely
inspired by one of the first definitions of industrial landscape provided by the
architectural historian Franco Borsi back in the 1970s, on the basis of empir-
ical evidence in declining mining and heavy industry regions of north-western
Europe (Borsi 1975, 1978). Among the first to extend the emerging discourse on
industrial archaeology beyond the mere architectural/building scale, Borsi noticed
indeed how the ‘modelling force’ of industry “[...] left behind not only a series of
architectural ruins but also a veritable change in the landscape [...]” (Borsi 1975:
38). Accordingly, “[...] the factory cannot be considered by itself, as architec-
tural typology or in its historic-technological aspects, but has to be seen as the
barycentre of a system to which, in close functional connection, belong houses,
roads, leisure places and services, landscape aspects and so on and so forth. Only
in this way it can be identified a structure that is clearly located within a territorial
area—having therefore influences and relations induced with the area itself—, of
which it constitutes a factor of physical transformation”® (Borsi 1978: 43). Fed
by dynamic cultural, economic and environmental forces, the organic complexity
of this landscape survives to the decline and disappearance of industry forming
then the conceptual and formal context of the transformation of the site itself.

6 Translated by the author.
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Fig.1.8 The proposed conceptual shift on the understanding of brownfield sites, from func-
tionless enclave (left) in central urban contexts to territorial infrastructure (right) in mountain
areas

Based on these premises and considering once more the aforementioned
physical and non-physical special conditions, a re-contextualisation of brown-
field sites in mountain regions as ‘territorial infrastructures’ is then proposed.
The term ‘infrastructure’ is here understood both in terms of design/form—the
site is strongly embedded in the landscape, of which it represents a key struc-
tural element to be physically reorganised—and program/function—the site as a
functionally devoid space, whose transformation will influence the development
of a wider territorial context. The ecological rehabilitation and the economic
revitalisation of the site take place therefore through the ‘reactivation’ of the
infrastructure itself, that is, through the update/upgrade of the relational systems
established between the site and its surroundings. In other words, it means to
address an extensive but integrated adaptive reuse of the landscape which belongs
to the site and in which the site is immersed, rather than just of the site itself.

Given this challenging framework and task, traditional architecture and urban
planning strategies normally used in the redevelopment of well-located, central
brownfields, rather static if not ‘hyper-designed’, do not seem adequate for the
purpose. On the contrary, the hybridised architectural-planning principles of land-
scape urbanism seem to hold a greater potential in this sense, especially for the
proposed use of ‘landscape’ as both a conceptual and performative medium to
address transformative processes in a context of lacking or weak urbanity (Wald-
heim 2016). Furthermore, a specifically designed transformation approach for
brownfields in mountain contexts can take great advantage from the emphasis
given by landscape urbanism theories and models to the infrastructural (or eco-
logical) qualities of landscape (Bélanger 2016). The challenge of using such an
approach is to combine the ‘structural significance’ of landscape (Weller 2006),
or the ‘relational structuring’ of its composing elements (Marot 1999), with the
systemic, ‘ecologic’ functioning of landscape as infrastructure (Berger 2009).



18 1 Research Interest

The added value of such an approach lies in its broad-spectrum applicability, that
is, in the ability to address the transformation and redevelopment of individual
brownfield sites and, hence, of wider territorial contexts. While at first glance
this broadening of perspective may seem to tend to increase the complexity of
an already demanding challenge, it holds actually the key to learn to consciously
manage the emerging issue of mountain brownfield redevelopment. It is a mat-
ter of shifting the view and the scale, to focus on interdependencies rather than
objects, on performances rather than forms. An holistic understanding of land-
scape as an interdisciplinary action field (Antrop 2017), a matching ground of
many interests, practices and dynamics, is believed to be an essential prerequisite
to the successful development of the proposed approach.
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As evidenced, the existence of industrial brownfield sites in the Alps, and in
mountain regions in general, is a relevant yet largely underestimated issue, worth
to be explored. The fact that most of the previous research on the topic, as well as
the practical experiences, have a strong local character—in terms of geography,
culture and even language—, translates into a substantial lack of comprehensive
and comparative international studies. This research gap can be indeed articu-
lated through the analytical and operative stages of knowledge generation. A
first ‘analytical’ gap concerns the identification, mapping and characterisation of
brownfields in the Alpine region. Identification and mapping deal with quantita-
tive aspects and represent a necessary preliminary step in the investigation of new
territorial and spatial phenomena. Although many local and regional databases of
brownfield sites are already existing (Modica 2019), developed for either sci-
entific or administrative purposes, their wide differences in methodology and
spatial/temporal coverage make any reliable comparative and ‘sampling’ study
extremely difficult to be achieved. Characterisation, in turn, should highlight the
qualitative aspects of mountain brownfields, that is, focusing on their specific
features and structural conditions. The lack of a proper analytical base—dis-
tribution and characteristics—leads logically to the second ‘operative’ gap: the
development, testing and implementation of specific brownfield transformation
strategies in these contexts. The already evidenced shortcomings in planning and
design approaches there used—clearly reflected in the prevailing orientation to
building or land recycling, without considering spatial and aspatial contextual
conditions—are the cause behind the failure to achieve long-term, sustainable
redevelopment results. This second gap can be ideally addressed by means of
explorative research-by-design methods, capable of integrating the analytical
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findings into a new procedural model for mountain brownfield transformation.
Although extendable to mountain regions in general, the aforementioned research
gaps are specifically investigated and addressed, in the framework of the present
research, with reference to the Alpine region.

2.1 Aims and Hypothesis

Given the interwoven analytical-operative structure of the identified knowledge
gaps, and considering the arguments introduced in the previous introductory
chapter, the research proposes to:

e quantify and characterise Alpine industrial brownfield sites, providing a first,
necessary overview on the ‘size’ and the ‘shape’ of the problem. Through the
quantification and characterisation aims, the research will identify the recur-
ring typologies of mountain brownfields, as well as assess their impact in
terms of geographical distribution, spatial structure and landscape footprint.
The nature of this first aim is therefore purely analytical;

e develop and test a context-based, reliable and transferable transformation
approach, capable of effectively sustaining the complex redevelopment process
of Alpine brownfields. This aimed transformation approach will incorporate
the already mentioned ‘infrastructural’ understanding of landscape, providing
to be sufficiently adaptable (replicable) to a variety of specific situations—as
emerging from the quantification and characterisation. According to this sec-
ond aim, the research is expected to generate an operative ‘planning’ model,
as well as the premises for its possible future implementation. The nature of
this second aim is explorative and strongly interpretative.

The first aim—quantification and characterisation of Alpine brownfields—is con-
sidered as a precondition to the achievement of the second aim—development
and testing of a new transformation approach. In turn, the achievement of the sec-
ond aim validates and sustains the evidence resulting from the first. This mutual
relationship between the two main research aims is synthesised and expressed
through the following hypothesis, which constitutes indeed the logical basement
of the entire research:

The challenging redevelopment process of complex brownfield sites in moun-
tain regions can only be successfully managed through an inclusive, adaptable
and affordable landscape approach based on structural-systemic principles.
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The effectiveness (usability and transferability) of such an approach is
directly related to its capacity of integrating, in a structured but flexible way, the
typological site specificity with the given environmental, economic and social
contextual conditions.

To favour a clear and immediate understanding of the aforesaid hypothesis,
the following key terms are provided:

e complex brownfield sites: industrial sites which have lost their original func-
tion and are currently unused, underused or derelict; with at least two of the
following characteristics: most of the original spatial layout and built struc-
tures still present, large size/footprint compared to the surrounding built/open
fabric, proved contamination issues, proved socioeconomic relevance at the
regional scale.

e mountain regions: geo-economic peripheral regions and enclaves charac-
terised by mountainous topography (reliefs from 1000 m upwards) and
overlapping spatial (land use patterns, scattered urbanisation, environmental
sensitivity) and aspatial (economic mono-structures, administrative fragmenta-
tion, weak market forces) conditions.

e landscape approach: to consider brownfield sites as infrastructural elements
of a wider cultural (man-made) landscape; to adopt an outward perspective
on the site, i.e. focusing on the spatial, functional, ecological and visual
relationships between the site and the context, rather than just on the con-
tent of the site itself; to consider landscape as a medium to analyse the
site and its surroundings as well as to spatially implement transformation;
to equally consider built and open spaces, as well as vertical/plan/detached
and horizontal/view/attached analytical and design perspectives.

e inclusive: the transformation area has to include the core site (industrial plant)
and those surrounding spaces having a direct or indirect functional connection
to the core site.

e adaptable: the transformation process has to be structured in a way that
the same results can be achieved independently from the site typology and
conditions as well as contextual circumstances.

e affordable: the rransformation process has to be structured in a way that its
activation and further progress are made possible even with limited technical
and financial efforts.
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2.2 Methodology

As stated in the hypothesis, the research aims to understand and deepen the
actual physical condition of mountain (Alpine) brownfields, as a precondition
to outline and test their (potential) transformation in the framework of complex
redevelopment processes. This dual analytic-operative structuring of the research
invokes the integration of different levels and methods of knowledge generation,
from the review of existing theories, concepts and facts towards more explorative
and interpretative research-by-design approaches (de Jong and Van der Voordt
2002). The construction of the research methodology is derived directly from the
hypothesis, which functions as ‘synthesising collector’ of research questions and
thus provides the methodological vocabulary.

The first part of the hypothesis statement incorporates the problem and the
proposed solution respectively in the beginning and the end of the sentence. The
problem is “the challenging redevelopment process of complex brownfield sites in
mountain regions”, while the solution is “an inclusive, adaptable and affordable
landscape approach based on structural-systemic principles”. Accordingly, the
first research step towards validating the hypothesis is to define and study both
the problem and the prospected solution. In other words, it means to ‘extend’
the relative parts of the sentence into a wider, more articulated discourse. This
process constitutes indeed the theoretical framework of the research, in which the
background of both the problem and the solution is investigated and unearthed by
means of reviewing previous works and findings. However, this reviewing pro-
cess is not a linear, flat enumeration of theories, but rather a highly constructive
and ‘oriented’ assembling of selected and relevant sources. In addition, given
the multifaceted and cross-disciplinary character of the issue under investigation,
this reviewing process has necessarily to integrate literature and findings from
different scientific fields, although afferent to planning and landscape studies.

Concerning the aforementioned ‘problem’ sentence, the complex redevelop-
ment process of brownfield sites in mountain regions is broadened and signified
through the description of the overall contextual conditions that affect former
industrial sites in the Alps, based on existing literature and previous research.
The Alps as context of brownfield redevelopment means to understand why
brownfields can be found there, what are their originating causes, and how their
transformation is challenged by specific economic, environmental and social con-
ditions. The theoretical research aims here therefore to set the ‘territory’ of the
identified problem.
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Similarly, the ‘solution’ sentence is addressed by means of existing theories
and approaches that understand and treat brownfield transformation from the per-
spective of landscape. As for in the problem section, the argumentations in favour
of this particular focus are not existing per se, but they have to be detected, inte-
grated and partially re-interpreted. Issues such the codification of brownfields as
transitional landscapes, the derived transformation approaches and their inherent
semantics, the use of structuralist and systemic principles in the transformation
practice, are therefore considered and discussed. Both these theoretical inquiries
on problem and solution are producing, as preliminary conclusion, an interpre-
tative image of the object of the research (i.e. Alpine brownfields), that is, a
functional add-on to the testing of the hypothesis.

The second part of the hypothesis statement explains the causal link between
the problem and the proposed solution, or how the solution will ensure the “suc-
cessful management” of the problem. All the key elements are included in the
sentence: the effectiveness of the proposed approach, which entails its usability
and transferability as well; the required ‘functioning’ of the proposed approach,
i.e. the “structure but flexible” integration of the “site typological specificity”
with the “given environmental, economic and social contextual conditions”. The
complex unfolding of this second hypothesis statement constitutes the explorative
and interpretative content of the research, that is, the empirical work. In order to
approach the latter logically, i.e. by following the argumentation line within the
hypothesis, the empirical analysis is performed through different stages, conse-
quential yet independent. Being strongly spatially defined, these stages are indeed
scales of analysis, which progression develops as a sort of zooming-in process
from big to small, from the overview to the details. The first scale aims to quan-
tify and qualify the brownfield issue in the Alpine region, that is, to identify how
many sites are existing and where are these located. The second scale performs
a typological analysis on representative categories of sites, with the aim to high-
light recurrent landscape structures and the attached transformation potential. The
third and last scale, finally, concretely and actively explores a selection of case
study sites, condensing in this process the elements of knowledge accumulated
so far in the research—both theoretically and analytically. As highly explorative
and interpretative procedures, all the three scales encompass a vast set of meth-
ods and techniques of analysis, from desk research and focused literature review
to interviews, from remote geo-surveying to photographic field documentation,
from virtual mapping to explorative design. Due to the density and complexity
of the empirical work, the detailed methodology for each stage/scale is explained
in each respective introductions, rather than in the current section. This allows to
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better frame and understand the preliminary results of each stage, as well as to
clearly link them to the previous or upcoming ones.

In conclusion, the empirical results are critically and comparatively evaluated
according to the previously established theoretical framework, with the aim to
read the hypothesis anew and check for its (eventual) validity. So described,
the ‘method-o-logical’ construction of the research is clearly reproduced in the
structure of the work itself.

2.3 Structure

According to the research aims and methodology, the work is structured around
two main sections and six chapters, besides the present introductory framework
(chapters 1 and 2) and the conclusive part (chapters 9 and 10).

The first section, Foundations, sets the theoretical base of the research, while
providing the key arguments for the final critical discussion. Its structural organ-
isation is based on a careful selection and integration of sedimented as well as
emerging theories and concepts from diverse yet adjacent disciplinary fields.

Chapter 3, “The Alps as context”, introduces the issue of brownfield redevel-
opment in Alpine region according to consequential perspectives. An overview
on industrialisation and deindustrialisation processes in the Alps provides first
the background causes and the reasons for the presence of brownfields (origin).
A review of the contextual economic, social and environmental conditions influ-
encing the redevelopment of Alpine brownfields provides then the elements to
shape this latter challenge. Accordingly, a description of mountain brownfields as
territorial infrastructure is put forward.

Chapter 4, “Brownfields as landscapes”, presents a methodological excur-
sus on landscape-oriented approaches to brownfield redevelopment, illustrated
through the most relevant thinking patterns as well as concrete reconversion
experiences. According to a holistic understanding of landscape, structuralist
and systemic approaches to brownfield revitalisation are identified and discussed,
especially with regards to their potential useful application in the Alpine context.

The second section, Explorations, constitutes the empirical part of the
research, logically organized and developed on the basis of data collection, pre-
sentation, analysis and discussion phases. As already mentioned, the empirical
analysis is presented through a multi-scalar perspective, which allows a gradual
and closer approaching to the investigation of the main research questions.



2.3 Structure

25

1+2

research interest and
design

Foundations

Explorations

The challenging redevelopment process of complex brownfield sites in
mountain regions E can only be succ Ily managed through an inclusive,
adaptable and affordable landscape approach based on structural-systemic

principles m

The effectiveness (usability and transferability) of such an approach is
directly related to its capacity of integrating, in a structured but flexible way,
the typological site specificity with the given environmental, economic and

social contextual conditions (U -R -]

landscape-oriented
approaches to
brownfield
transformation

the Alps as context of
brownfield
redevelopment

5 6 7

SCALE1 SCALE 2 SCALE 3
territorial survey typological analysis case study analysis
Mapping Characterising Testing

8

1+2+3
redevelopment matrix

9

critical review

10

conclusive remarks

. J
)

e

Research structure




26 2 Research Design

Chapter 5, “Mapping”, unveils the first analytical scale, which provides a
comprehensive overview of the brownfield issue in the Alps by means of a
territorial census of sites as well as a survey among key regional stakehold-
ers. As preliminary result, four regional types are identified based on territorial
aggregation.

Chapter 6, “Characterising”, describes the typological specificity of the most
representative Alpine industries, by focusing on the associated landscape struc-
tures—inherited by the related brownfields. As preliminary result, recurring and
recognisable landscape structures are identified in association to specific site
typologies.

Chapter 7, “Testing”, contains the rich and detailed analysis performed on
the four international case study sites, for which a prospected transformation is
outlined, developed and visually represented. As preliminary result, a taxonomy
of transformative interventions is identified.

Chapter 8, “Matching”, assembles and systematise the three previous prelim-
inary results into an operative tool, the matrix of redevelopment.

The conclusive section of the research, Findings, critically evaluates the results
and, in particular, it defines a specific landscape approach for the transformation
of Alpine brownfield and for its transferability.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you
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The Alps as context 3

“The Alps are the symbol of the complex interactions that characterise modern life.
Being the most industrialised and urbanised mountain territory worldwide, they
represent a challenge for the whole planet, but also a great opportunity. In these
regions, in fact, almost all the major global issues are concentrated: from the excess
of development to environmental pollution, from the extinction of species to cultural
impoverishment and the irrational management of resources. Nevertheless, right in
the Alpine territory there are the resources to effectively address these problems.”!
S. Aga Khan

These few words perfectly address the relevance of the Alps as an outstanding
laboratory for investigating contemporary societal, environmental and economic
changes in mountain regions, as well as to develop innovative and sustainable
development solutions. This is also and especially valid for what concerns the
rising challenge of brownfield redevelopment in mountain regions, a crucial yet
underestimated planning issue whose influence extends far beyond the mere phys-
ical transformation of disused sites. The Alps provide indeed all the necessary
conditions for deepening and grounding the study of mountain brownfields. First,
the well-developed socio-economic structure of the Alpine region—identifiable
with a rather high degree of ‘industrial maturity’ compared to other European
mountain areas—implies that brownfield sites are not only being ‘naturally’ gen-
erated, thus growing by number and diffusion, but also that their perception as
a strategic asset for future territorial development is being established. At the
same time, and exactly because of the rapidly evolving socio-economic dynam-

! (Alpenschutzkommission 1998: 24) Translation by the author.
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ics, the Alps are increasingly subject to an extremely high development pressure,
which translates into more and more selective land uses as well as in the dual
process of erosion/emergence of cultural landscapes. In this context, brownfield
sites are often occupying a key position in terms of both physical constituents of
the changing mountain landscape and available ‘space of possibility’, suitable for
new uses and interpretations. Through these arguments, the chapter outlines the
Alps as the context of brownfield redevelopment, highlighting in particular the
connections between macroeconomic processes behind brownfield existence and
the actual challenges inscribed in the contemporary Alpine landscape.

3.1 Industrialising mountains: landscape as resource

The functional dualism industrialisation-urbanisation, well documented in
Europe’s modern urban history, leads often to consider industry as an exclusive
feature of densely urbanised regions. Peripheral areas characterised by scarce
urbanisation and a strong yet stereotyped rural appearance, such as mountain
regions, are rarely considered as territories of mainstream industrial development.
However, in many cases the mountain resources and their primary processing
have constituted the fuel to the intensive and successful industrialisation of the
surrounding lowlands and the hosting regional and national contexts (Nordre-
gio 2004; Perlik 2019). In the first half of the XX century, the Alps have not
only supported the industrial growth of nearby regions and national states by
providing the necessary energy sources, but also through the local establishment
of key production chains with regards to iron and steelmaking in Austria, Italy
and France, electrochemistry and electrometallurgy in Switzerland and France,
and textile manufacturing in Italy, Switzerland and Slovenia. Similar develop-
ments occurred in many other European mountain ranges, such as the Pyrenees in
France (metalworking, electrochemistry) and Spain (metalworking, cement, tex-
tile), the Cantabrian Mountains in Spain (coal mining, ironmaking), the Vosges
in France (textile industry), the Apennines in Italy (textile industry, electro-
chemistry), the Erzgebirge between Germany and Czech Republic (ore and coal
mining, ironmaking), the Carpathians in Slovakia (coal and ore mining, ironmak-
ing, chemical industry), Hungary (ore mining, ironmaking) and Romania (coal
mining, ironmaking, chemical industry), the Balkans in Bulgaria (coal mining,
metalworking, textile industry), the Caucasus Range in Armenia (metalworking,
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chemical industry) and Georgia (coal mining)>. Beyond Europe, on a far bigger
scale, the Urals in Russia as well as the Appalachians and the Rocky Mountains
in North America have also fostered a regional and nationwide economic growth.

Despite the geographical and socio-economic diversity, in all of the afore-
mentioned mountain ranges the growth and development of industry followed
the common path of ‘dependent industrialization’, proper of economic marginal
regions (Kopp 1969; Ian Hamilton 1986). As a form of exogenous development,
this model suggests that key production factors such as technologies, investments
and intellectual/human resources are to be mostly introduced in the region from
the outside. At the same time, the added value generated locally by the newly
established manufacturing activities is transferred partially or entirely out of the
region, where decision-making centres and end markets are located. Behind this
approach stands a clear logic of “hetero-centred” (or outer-oriented) appropriation
of resources (Puttilli 2010), which is shared by industry with many other mod-
ern economic activities developed in mountain areas, such as mass tourism and
energy production. The structural dependency of mountain industry can be also
read through the lens of technological progress and innovation. In many cases,
mountain regions have always chased technological development without being
able to dominate it, constituting instead a mere and temporary test-field for inno-
vations developed elsewhere (Raffestin and Crivelli 1988). Again, as the testing
phase reached its completion, the achieved innovation and its related productive
infrastructure are transferred and implemented elsewhere—exemplary is the case
of aluminium industry in the Western Alps (Dalmasso 2007; Combal 2018). With
the sole exception of specialised SMEs, which can be found in small amounts
only in certain highly developed mountain contexts, mountain industry is basi-
cally a raw industry, strongly tied to the exploitation of natural resources such
as minerals, water, energy and wood or often a combination of those. In this
sense, the industrialisation of mountain regions can be understood as a large-
scale, intensive and time-wise process of landscape exploitation, which entails

2 A clear distinction must be made, however, between mountain regions in Western and East-
ern Europe. In the former, industry developed earlier in a context of market economy and
driven mostly by private initiative—with notable exceptions in the period 1925-1945. In
Eastern Europe, the intensive industrial exploitation of mountain resources did not occur until
the half of the XX century, thus in a context of planned economy. These differences can still
be traced in the form, scale and impact of the existing industries.
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its transformation and ‘re-ordering’ through different forms and cycles of utili-
sation of the embodied resources®. The cases of mining and hydropower-based
industries are self-explanatory of this resource-intensive development. The mining
sector and its related primary processing did and still constitute a key industry
in most of the European mountain regions (Nordregio 2004), although signifi-
cantly downsized, as well as in many other mountain ranges worldwide (Perlik
2019). The ‘exploiting’ character of mountain industry is perfectly depicted by
branches of mining industry such as metal smelting (copper, lead, zinc, etc.)
and building material production (cement, refractories, etc.), which are charac-
terized by rather volatile socio-economic benefits and a burdening environmental
and landscape impact (Josephson 2007; Modica and Weilacher 2020). Another
abundant resource of mountain areas, water, has been intensively used since the
early phases of industrialisation at first to provide hydraulic power to textile mills
(Fig. 3.1), paper mills and iron forges, and later to obtain hydroelectric energy
for large-scale heavy chemical and metallurgical industries (Veyret and Veyret
1970; Muller 1995; Collantes 2003). In terms of human resources, the industrial
development in economically disadvantaged rural and mountain regions did also
profit considerably from the cheap and abundant workforce ‘expelled’ from the
modernising agricultural sector (Salstrom 1994; Bitzing 2015). Until the mid-XX
century, the figure of the ‘farmer-worker’ half employed in rising heavy indus-
tries and half running his family agricultural business was central to the industrial
growth of many Alpine areas—and it still is in less developed or developing
mountain regions worldwide.

3 Not surprisingly, in the specific context of the Alps industrialisation is often associated, in
its ‘utilitarian’ approach to the mountain landscape, with the modern development of tourism
(Bitzing 2015).
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Fig.3.1 Wool mills along the Cervo river in Biella, 1898
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Being strongly resource-based, exploitation-oriented and externally dependent,
mountain industry is indeed extremely weak, if no literally ‘ephemeral’ (Weis-
senbacher 2014). It relies mostly on a few core activities in mature and low added
value sectors, i.e. basic industries characterized by low degrees of technological
resilience and thus scarcely adaptable to change. On a long-term perspective,
and in absence of economic diversification measures, the inevitable decline of
such an industrial mono-structure will negatively affect the development of entire
territories which previously invested on it—as in the case of the many inner val-
leys of the Alps once relying on hydropower-based industries (Dalmasso 2007).
At the same time, however, the strong ‘functional’ dependency of industry from
the mountain landscape and its resources has fostered in many cases a ‘reverse’
adaption process, thus establishing powerful cultural identities and territorial rela-
tionships able to survive long after the end of industrial production (Lorenzetti
and Valsangiacomo 2016).

3.2 Growth and decline of Alpine industries

The Alpine region has reached the current industrial maturity though a complex,
often nonlinear superimposition of different phases of industrial development.
The temporal discontinuities between these phases are interpreted differently
by economic historians and geographers, depending on the relevance assigned
to the main drivers of industrialisation. Traditional manufacturing and heavy
industries have developed roughly between 1850 and 1945 (Kopp 1969), having
main discontinuities or shifts between 1880 and 1900—introduction of hydro-
electric energy (Veyret and Veyret 1970; Raffestin and Crivelli 1988; Gebhardt
1990)—and between 1920 and 1945—war industry and forced modernisation in
authoritarian states (Gebhardt 1990; Bitzing, Bartaletti, and Gubetti 2005). A
further, radical turn can be identified in the post-war period (1945-1960), in
coincidence with the rapid transition from Alpine heavy industry to small-scale,
flexible and clustered light industries (Gebhardt 1990). By considering as main
discontinuities the introduction and diffusion of hydropower (ca. 1880-1900) and
the shift to light and specialised industry (ca. 1950-1960), three main ‘layers’*
of industrial development can be identified across the XIX and XX centuries.

4 The term ‘layer’ perfectly underlines the complexity and non-linearity of these develop-
ments, as to each single phase corresponded the growth of specific sectors or sub-sectors—as
either newly introduced industries or upgrade ones—as well as the decline of others.
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The upgrade of proto industries (1850-1900)

The first phase of industrialisation comes along as result of the joint action of two
interwoven processes. On the one hand, the gradual introduction and diffusion of
new technologies—developed outside the Alps—causes a deep transformation of
pre-industrial manufacturing systems, fostering their modernisation through com-
petitive upgrade as well as a functional relocation (Raffestin and Crivelli 1988). Two
manufacturing activities once widely diffused in mountain valleys, i.e. metal smelting
and domestic textile production, are first and heavily affected by this radical trans-
formation. In the case of metal smelting, the increasing extra-Alpine concurrence of
coal-based metallurgy (i.e. iron production in coke-fired blast furnaces) pushes the
local smelting sector for a quick abandonment of the rudimental charcoal-based pro-
cess. The structural conditions for the growth of a modern metallurgical industry are
changed. The abundance of wood and water loses fast its relevance, replaced by the
proximity to high quality and profitable ore deposits—able to compensate the lack
of major hard coal deposits in the Alps (Kopp 1969). The cases of Donawitz (coke
blast furnaces established in 1889) and Eisenerz (1901), both located in Upper Styria
nearby the Erzberg ore deposit, are exemplary of this transition (Fig. 3.2). A similar
process occurs also in the textile sector, whose shift from a craft activity to an industry
turns successful in some Alpine regions thanks to the integration between existing
resources, new technologies and availability of skilled workforce. A great advantage
for the local textile craftsman systems is provided by the introduction, in the first
half of the XIX century, of automatic spinning machines and pulley-belt systems for
waterpower transmission—the latter allowing the intensive (industrial) exploitation
of very small water courses. In this process, the initial extra-Alpine dependency of
the local textile industry is gradually replaced by the rise of local entrepreneurship,
both in terms of investments and technical improvements. Two of the most exem-
plary and early cases of the transition experienced by the Alpine textile sector are
the Glarus cotton industry in Switzerland and the wool district of Biella in Piedmont.
A second, crucial input to the first industrialization of the Alps is provided by the
rapid expansion of the railway network, and to the new geography of trades and trans-
port which follows (Gebhardt 1990). In the time frame here considered, the opening
of major transalpine railway lines>, as well as of many lines of regional or national
importance along the main outer and inner valleys® takes place. The resulting new

5 Semmering 1854, Brenner 1867, Frejus 1871, Gotthard 1882, Arlberg 1884, Simplon 1906,
Karawanken 1906.

6 E.g. Grenoble-Montmélian 1864, Lindau-Bludenz 1872, Linthal/Glarnerland 1879,
Veynes-Briancon 1884, Bergamo-Clusone 1884, Ivrea-Aosta 1886, Tarentaise 1893,
Brescia-Edolo 1907.
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accessibility pattern fosters the spatial reorganisation of the existing and develop-
ing industrial activities. To better link the production sites to the railway network,
industry relocates from its birthplaces in side valleys or remote areas to the flat val-
ley floors acting as transit corridors. For example, the late XIX century relocation of
the Austrian iron and steel industry from the mountainous Eisenwurzen region to the
Mur-Miirz valley is largely due to the opening of the Vienna-Trieste railway (Stid-
bahn) via the Semmering pass. At the turn of the century, the first industrial regions
of the Alps are already formed: Upper Styria and Vorarlberg in Austria, Glarus and
St. Gallen in Switzerland, Grenoble and the Arve valley in France, the prealpine arc
from Turin to Brescia in Italy.

it Al
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Fig.3.2 The OAMG blast furnaces in Eisenerz, 1921

Hydropower and heavy industries (1900-1960)

The second industrialisation phase coincides with the large-scale exploitation of the
Alpine hydroelectric potential. Besides the establishment of a new and specifically
‘alpine’ energy sector (Bonoldi and Leonardi 2004; Dalmasso, Gouy-Gilbert, and
Jakob2011), the spread of hydropower leads to the rapid development of new energy-
intensive heavy industries, as well as to the upgrade of the existing ones. However,
this process does not occur with the same intensity everywhere in the Alps—despite
the similar geological and hydrogeological conditions —, but it affects first and espe-
cially those regions where national and political interests, flows of capitals and skills
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from nearby scientific centres and local entrepreneurial initiative successfully merge
together (Kopp 1969). Itis the case of e.g. Savoie (France) and Valais/Wallis (Switzer-
land), where the greatimpulse given to the promising sectors of electrometallurgy and
electrochemistry leads to the establishment of several big-sized production facili-
ties in the span of just a decade (Fig. 3.3). Based on innovative, energy-intensive
industrial processes such as electric arc smelting’ and electrolysis®, the Alpine heavy
industry is now able to cover several key production chains such as secondary steel-
making, ferroalloys, aluminium, calcium carbide and derivates (acetylene, nitrogen,
ammonia, fertilisers), chlorine and derivates (caustic soda). In the first twenty years
of the XX century, the lack of cost-efficient technologies for energy transport obliges
most of these new industries to settle in proximity to hydropower production sites,
thus mainly in upper valleys and remote rural regions (Veyret and Veyret 1970).
Soon, however, the increase of size and capacity of hydropower installations leads
production to exceed the needs of local industries. In addition, the gradual improve-
ment of long-distance energy transport goes now in favour of the outer areas and
the peri-Alpine lowlands, where the major industrial agglomerations are located.
These new conditions foster the optimisation of industrial production in the Alps,
often resulting in alliances between energy producers and industrial companies aim-
ing at the creation of larger production facilities in which hydropower generation
is fully integrated—either on- and off-site. A further, relevant impulse to the inten-
sive industrialization of inner Alpine regions is provided, during the 1930 s, by
political arguments and national strategic interests. In Fascist Italy, for example, sev-
eral energy-intensive heavy industries are established in the multi-cultural ‘border’
provinces of Aosta Valley—steelworks in Aosta, combining local ore deposits and
hydropower, and chemical industries in Chatillon and Verrés—and South Tyrol—
steelworks, aluminium industries and chemical plants between Bolzano and Merano,
all hydropower-based (Gebhardt 1990). A significant growth is also registered in
the pre-war years by national relevant sectors such as the mining and steelmak-
ing industry of Upper Styria (Austria) and Upper Carniola (Slovenia), as well as
by electrochemistry (chlorine and derivates) around Grenoble. The Western Alps
are in general much more affected by this second wave of industrialization than
the Eastern Alps, mostly because of the early and more developed energy infras-
tructure and the better accessibility to lowland industrial centres (De Rossi 2016).

7 The prototype of the first electric act furnace for steel production in history was devel-
oped by Ernesto Stassano in 1898 at his electro-steelworks in Darfo, near Lake Iseo, in the
Lombardian Alps.

8 The first industrial application of electrolysis in Europe was due to Paul Héroult, who devel-
oped in 1888 a hydropower-based process for aluminium production at his pilot smelter in
Froges, near Grenoble.
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Energy-intensive industries are established especially in the Northern French Alps—
Maurienne and Tarentaise valleys in Savoie, Grésivaudan and Romanche valleys
in Isere —, in south-western Switzerland—Rhone valley in Valais, in the Lepontine
Alps between Ticino and Grigioni —, and in north-western Italy—Aosta valley and
Ossola in Piemonte. In the Eastern Alps, a punctual development characterized by
few isolated facilities disconnected from the regional industrial structure takes place
in Trentino, North- and South-Tyrol, Salzburg, Carinthia and partially Slovenia. The
advantages of hydropower are also successfully adopted by already established and
well-developed sectors, often leading to a substantial upgrade of local production
systems and facilities. It is the case of textile industry in the Bergamo valleys and
in Kranj, or steel industry in the Brescia valleys, in the upper Sava valley in Slove-
nia and in the Styrian district of Liezen. Between 1945 and 1960, the rapid change
of framework conditions (resources, energy, productive models, political situation,
etc.) slowly brings this long and complex industrialisation phase to an end.

Fig.3.3 Overview of the Lonza electrochemical works in Visp, ca. 1930
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Light industries (1960-1980)

The third and last phase is that of light industries, whose rapid and geographically
uniform development brings the secondary sector at the top of employment shares
in the whole Alpine region®. In the post-war phase, the positive economic con-
juncture characterised by market liberalisation and flexible manufacturing systems
(as response to the increased international competition) favours an unprecedented
industrial growth in all the Alpine countries, especially in Western Europe.
The related Alpine regions also profits largely from these developments. The
regional industrial system, until then based on resource-intensive heavy indus-
tries, is expanded and empowered through the widespread development of SME:s,
i.e. small-scale industries highly specialised but mostly focused on low added
value sectors (mechanics, electric appliances, apparels, food, etc.). This process
occurs mainly in two forms: branch plants and industrial districts. In the former,
secondary production sites without management and R&D departments are estab-
lished by mother companies through a process of externalisation of production
chains, or part of them. In the Alps, branch plants of this kind are usually opened
in low-cost labour areas and/or border regions, either with a strong industrial
background (e.g. Vorarlberg) or not (e.g. South-Tyrol and Ticino). According to
the location of the mother company, the establishment of branch plants can be
inner-oriented (if both the headquarters and the branch plant are located within
the same region) or outer-oriented (if the headquarters are located elsewhere)
(Gebhardt 1990). In opposition to externally developed branch plants, the rise of
industrial districts is mostly fed by internal (or local) factors, such as the private
initiative, the entrepreneurial capacity and cohesive local community. Developed
as an innovative response to the dissolution of Fordist production models, indus-
trial districts make use of flexible specialization to replace the existing vertically
oriented production (one large plant incorporating all production phases) with a
horizontally oriented version (a density of small-sized plants specialised in one
specific phase). Hence, the key characteristics of industrial districts which differ-
entiate them from branch plants are the local origin of firms, their territorial and
relational proximity (clustering) and the close relationship with locally-relevant
social and institutional structures (Becattini 1991). Starting from the 1970s, sim-
ilar developments occur along the southern prealpine rim in Italy (Fortis 1999)
and in Haut-Savoie (Courlet 2002), but also in eastern Switzerland, Vorarlberg

9 By 1975, industry accounts for around 50% of the total employment across the Alps (Biitz-
ing 2015).
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and Tyrol. A significant example of the influence of branch plants and indus-
trial districts on the existing Alpine industrial system is provided by old textile
manufacturing regions, which gradually convert their raw textile production into
specialised sub- or side-sectors such as apparel industry (e.g. Biella, Vorarlberg
and St. Gallen, Annecy) or textile engineering (Bergamo, Vorarlberg). Another
Alpine dated industrial sector, steelmaking, also experiences a similar trans-
formation/diversification, with big differences however between private-oriented
systems (e.g. Brescia district) and state-funded ones (e.g. Upper Styria). The
ubiquitous development of light, clustered industries across the Alps is also due
to the increased road accessibility of many core and side areas. A substantial dif-
ference between these new industries and the previous traditional ones is indeed
in the meant of transport and accessibility: while the latter required the railway to
be productively efficient, the former prefer capillary road networks, able to sus-
tain spatially fragmented production systems and high production flexibility. As a
consequence, light industry tends to concentrate along the prealpine fringe, at the
entrance of main valleys or along transnational transit corridors, thus leaving the
innermost regions of previous industrialization (Chabert 1978). At the same time,
traditional heavy industries are challenged by the fast changing global economic
framework conditions, among which the 1960s nationalization of energy mar-
kets and the rising energy, transport and labour costs (Veyret and Veyret 1970;
Raffestin and Crivelli 1988). As response, many energy- and labour-intensive
Alpine industries try to increase their competitiveness by specialising in niche
sectors (e.g. chemical and pharmaceutical industry) or through concentration and
restructuring (e.g. steelmaking, metal smelting industries, cement production).
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Widespread decline and concentrated growth after 1980

After 1980, the changes already visible at the end of the previous phase become
structural. These transformations partially reflect, or follow, the current trends
and ongoing processes in European western economies, such as the increasing
tertiarization and the replacement of resource- and labour-intensive industries
with knowledge-based ones'9. In the Alps, those sectors and activities established
in the early phases of industrialization—heavy and manufacturing industries
strongly attached to exclusive location advantages (raw materials, energy, trans-
port, workforce, etc.)—are particularly hit by the new economic framework
conditions at the global scale (Fig. 3.4). The relocation of raw material extrac-
tion industries from developed to developing countries causes the decline of
the related processing industries, once widely present across inner mountain-
ous regions (Modica and Weilacher 2020). It is the case of mining-based metal
industries—lead, zinc and copper smelting in the southern and eastern Alps
—, ore-based steelmaking—which only survives, heavily downsized, in Upper
Styria—and cement industry—that, in reverse, maintains most of the extraction
activities in the mountains while moving production facilities in the forelands, due
to better accessibility, space availability and improved long-distance transport.
Electrochemical and electrometallurgical industries, which made the economic
fortune of many Alpine regions at the turn of the century, are also severely
affected by the deep transformations within the energy sector. The increasing
competition of fossil fuels and nuclear power, as well as the influence of state
monopolies on energy pricing, bring quickly to an end those location advantages
connected to the self-generation of cheap hydropower (Raffestin and Crivelli
1988). Consequently, many energy-intensive industries (aluminium, alloys and
raw chemicals) are delocalised from the inner Alps to the new energy production
and distribution hubs, such as seaports or gas/oil pipeline terminals—e.g. alu-
minium industry moved from Trentino and South Tyrol to the industrial harbour
of Venice-Marghera, carbon industries from inner Savoie to the zone industrielle

10 According to Rowthorn and Ramaswamy (Rowthorn and Ramaswamy 1997), deindustri-
alisation as structural change can be explained with at least three hypotheses. The first is
economic maturity, in which a high GPD per capita leads to the growth of services at the
expenses of manufacturing. The second one is specialisation, as response to the increasing
global trade and the competition directly generated from that. The third one is failure, or the
inherent structural weakness in certain manufacturing systems (obsolescence or monostruc-
tures). Considering the particular case of the Alpine region, these three hypotheses seem to
be overlapping.
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et portuaire (ZIP) of Fos-sur-Mer and Port-de-Bouc, near Marseille. In terms of
accessibility, the scale-up and speed-up of transport and trade at the global scale
lead also to the selective decline of rail freight transport across many Alpine val-
leys—while favouring only the few key European corridors (Brenner, Gotthard,
etc.). For traditional Alpine industries, this meant the disappearance of the previ-
ously competitive advantage of being connected to the railway network, and thus
to halve the high transportation costs in favour of on-site resource exploitation.
The dismantling or downgrading of many inner Alpine railway lines acts either as
a cause for and an effect of the abandonment of certain industrial activities, e.g. in
the cases of the Aosta valley, the Tarentaise and Durance valleys, the Seriana and
Camonica valleys, or the Erzbergbahn in Upper Styria. In a few cases, the pursu-
ing of cutting-edge specialization and relevant investments in technological and
structural upgrade allow a successful restructuring and thus the survival of some
basic industries—e.g. aluminium industry in Saint-Jean-de-Maurienne and Sierre,
chemical industry in Villadossola. Light industrial districts and SMEs cluster
developed in the 1960 s and 1970 s are also pushed through a process of adap-
tive specialization, to face the increasing global competition. Within the districts,
the horizontal distribution of production chains among single-phase small firms is
inversely replaced by concentration in few, larger firms (district leaders), able to
better sustain the spread of innovations as well as to reach a stronger international
placement (De Marchi and Grandinetti 2012). In the Italian Alps, a successful
example of the latter transition is that of the eyewear district of Belluno-Cadore,
whose downsizing in terms of number of firms is balanced by increasing exports
(around 80% in 2008) and the development/integration of design, prototyping and
branding phases (Bramanti and Gambarotto 2009).
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Fig.3.4 The carbide silos of the former Rhodiatoce-Montedison chemical plant in Villados-
sola, 2007
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Parallel to the restructuring and/or decline of the existing traditional industrial
activities, the Alpine region experiences from the late 1980 s a significant growth
of advanced industries in knowledge-intensive sectors such electronics, nanotech,
biotech, and ICT (Bartaletti 2011). Driven by the increasing functional and eco-
nomic integration of the Alpine region with the surrounding metropolitan areas
and global networks, this process is locally sustained by the successful interac-
tion between higher education and research institutions, dynamic entrepreneurial
networks and innovation-oriented policies. Not by chance, these new industries
tend to concentrate within or around the major inner- and pre-Alpine cities and
agglomerations, highly accessible and equipped with a critical mass of knowl-
edge and political institutions as well as urban amenities and services (Perlik
and Messerli 2004). In a few notable cases, the collaborative coexistence of
medium-large university campuses (5.000-20.000 students), research centres and
business incubators (e.g. science and technology parks!!') supports the develop-
ment of highly innovative and specialised clusters, often regarded as “Alpine
Silicon Valleys” in regional promotion activities. Among the most relevant inno-
vative clusters there are the Grenoble-Chambery metropolitan area (nanotech,
microelectronics, molecular biology, ICT), which is the second innovation centre
in France after Paris/ile-de-France, the Insubria Region between the Lombar-
dian provinces of Varese and Como and the Swiss canton of Ticino (biotech,
life sciences), the Rhine valley between St. Gallen and Dornbirn (nanotech), the
Inn valley from Innsbruck to Kufstein (biotech, life sciences), the Adige valley
with centres in Trento-Rovereto and Bolzano (microelectronics, ICT, greentech,
foodtech) and the Klagenfurt-Villach conurbation (microelectronics).

In the first decade of the new millennium, the spatial and development polari-
sation between ‘quaternary’ industry poles (including successful SMEs districts)
and declining old industrial regions becomes clearly evident. In the context of the
heavily industrialised Northern French Alps, Anne Dalmasso (2009) distinguishes
between “territories of continues industrialisation” (the former) and “territories of
deindustrialisation” (the latter). In the first case, ancient industrial regions such
as the Grenoble area, Annecy and the Arve valley have successfully managed
the transition from the existing industrial mono-structure (replaced or partially
upgraded) to a more diverse, innovative and specialised productive system. In
the case of deindustrialising regions, which are mainly found in inner Tarentaise,

' Among the most important science and technology parks in the Alps there are Minatec
and Inovallée in Grenoble, Savoie Technolac nearby Chambery, Sophia Antipolis in Nice-
Valbonne, Tecnopolo Ticino in Lugano-Manno, Trentino Sviluppo in Rovereto, NOI Tech
Park in Bolzano, Lakeside Science & Technology Park near Klagenfurt and Technologiepark
Villach.
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Maurienne and Romanche valleys, the decline of energy-intensive heavy indus-
tries is not counterbalanced by any further development in the industrial sector,
nor by tourism or the service sector—which indeed remains very limited in these
contexts. The territorial divergence between upgrading and shrinking industrial
regions also implies a delocalisation, or shift, of industrial activities and related
services from the innermost areas to the outer borders of the Alps (Modica 2019).
Besides the French Savoie and Isére, this process can be observed in Valais (from
the mid-upper to the lower Rhone valley and the Métropole lémanique), in the
Lombardian Prealps (from the uppermost valleys to the foreland gateways in
Varese, Lecco, Bergamo and Brescia provinces), in Styria (from Leoben and
the Mur-Miirz valley to Graz in the south and Wiener Neustadt in the west),
in the Tyrol (from the upper to the lower Inn valley), in the Salzburg region
and in north-western Slovenia (from the upper Sava valley to the urban area of
Ljubljana).

3.3  An economic challenge

In such a strongly polarised context, where to the emergence of a few success-
ful economic clusters it opposes a widespread decline of traditional industrial
activities, brownfield redevelopment ‘naturally’ assumes a strategic economic
relevance, both locally and regionally. Yet, the transformation and reuse of
derelict industrial sites is confronted, in the specificity of the Alpine context, with
rapidly changing economic conditions and emerging new paradigms of territorial
development. It can be noticed, just as an example, how two of the activities tra-
ditionally associated to mountain landscapes, agriculture and tourism, are steadily
losing their traditional ‘economic’ relevance due to external socio-economic
factors (e.g. the market predominance of intensive food production or the global-
isation of the travel industry) and environmental transformations as well (e.g. the
impact of climate change on soils, vegetation and precipitations) (Bartaletti 2011;
Bitzing 2015). At the same time, new promising sectors are emerging, such as
distribution logistics in relation to expanding transnational trade and transport
corridors (Convention 2007), while others are being revived, such as small-scale
hydropower production fostered by the renewables transition (Svadlenak-Gomez,
Tramberend, and Walzer 2015). The spatial distribution and thus the territo-
rial influence of these economic activities are also extremely uneven, being
closely linked to specific environmental and socio-cultural conditions such as
morphology, climate, demography, accessibility, cultural landscapes and level of
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urbanisation, legal and policy frameworks. As an economic space, the contempo-
rary Alps are indeed a complex patchwork of obsolete and innovative, growing
and declining economic activities, whose relative fate is strongly determined
by both local conditions and global trends and dynamics (Boesch 2005)—as
demonstrated by the specific case of industry itself, previously discussed.

In this scenario, the overall and long-term sustainability of this heterogeneous
yet strongly ‘localised” mountain economy depends on the capacity to overcome
the regional mono-structures!? (inherited but also emerging), by pursuing an inno-
vative and integrated use of the existing territorial capital (Camagni and Capello
2013). Defined as the sum of biophysical and human factors, of given environ-
mental conditions and socio-cultural capabilities of a certain territory, the concept
of territorial capital is particularly meaningful in setting future economic perspec-
tives for fragile mountain regions, especially since it implies a shift in meaning
and usage of what can be considered a resource. Traditional mountain economic
activities, at the base of the aforementioned weak mono-structures, relied mostly
on natural resources, on their direct exploitation and even on the commodification
of those (e.g. in winter tourism). Instead, future mountain economies, sustainable
and self-assured, are expected to take increasingly into consideration the local and
regional human capital—the networks of stakeholders, capabilities and know-
how—and especially to foster its development in connection to a wise use of
given environmental resources (Perlik 2019). To realise this change, and to make
its achievements durable, it is essential to ensure that locally generated innova-
tion (supported by adequate education and knowledge structures) is transferred
to the regional economic and productive system. While this growth-through-
innovation process works smoothly in economically advanced and dynamic
regions, such as global cities and core metropolitan areas, in marginal regions
such as inner Alpine areas, lacking significant knowledge hubs and innovation
transfer systems, it does not (Convention 2017). An alternative approach, suit-
able for mountain contexts where the territorial capital is significantly shaped by
environmental resources!3, is that of territorial innovation (Zanon 2018). Based

12 The regional dominance of one specific economic sector is quite common in mountain
and peripheral areas, as result of externally induced development (Perlik 2019). The most
diffused mountain mono-structures are farming and forestry (traditional), intensive tourism
and industry/energy production. Although forms of regional-based coexistence are possible
in principle, the growth in economic relevance of one specific sector normally implies the
decline or marginalisation of the others (Bitzing 2015).

13 Environmental resources are here broadly understood, including ‘actual’ natural resources

but also habitats (as living environments) and especially (cultural) landscapes (Lehmann,
Steiger, and Weber 2007).
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on Raffestin’s TDR model (Raffestin 2012), which explains how collectivities
constantly transform space to their own needs and purposes through cyclical
processes of territorialisation-deterritorialisation-reterritorialisation, the territorial
innovation approach postulates that innovation can occur in socially and econom-
ically weak contexts only through the “activation (or re-activation) of strong links
between the local communities and the space involved” (Zanon 2018: 5). With the
support of three concrete cases from the Alpine region of Trentino (Italy), Zanon
explains how a revived interaction between local actors and specific territorial
features'*, fuelled by proximity-based learning processes, has fostered innovative
and alternative economic developments in previously ‘critical’ contexts. Although
the effects of these new developments are still limited in terms of GDP, the
resulting increase of local networking, mutual learning and capacity-building is
definitely strengthening the future perspective of once marginal areas.

In this framework, mountain brownfield sites gain their position as an actual
territorial resource, a ‘latent’ yet promising one, capable of supporting innovative
territorial developments both in terms of ‘immaterial’ networking and ‘material’
available space (Fig. 3.5). Depending on the sites conditions, location and acces-
sibility, and highly influenced by the regional economic structure and the spatial
planning system too, Alpine brownfields can be proactively turned into exper-
imental platforms for setting-up new ‘productive ecologies’ (Sega 2017) at the
local and regional scale. As a concrete ‘space of opportunity’, former indus-
trial sites can indeed support the emerging mountain green economy (Convention
2017), foster the ‘smart specialisation’ of regional clusters (Dax 2019) and
even contribute to shape new ‘brandscaping’ strategies for regional development
(Boesch, Renner, and Siegrist 2008). The perspective of mountain brownfields as
an economically productive resource finds a fertile ground in Aldo Bonomi’s con-
cept of ‘Alpine productive platform’ (Bonomi 2010), a polycentric and integrated
system of innovative micro-economies based on the specificity of the mountain
territory, on its environmental and socio-cultural infrastructures, capable of “repo-
sitioning the Alpine territory [...] beyond the idea of touristic resort or green oasis
of well-being at the edges of the metropolitan model”'> (Bonomi and Masiero
2014). A productive-oriented reuse of brownfields can embrace, in this sense, a
wide range of programmatic options, from ‘traditional’ regional business parks
hosting locally based activities to more innovative business incubators connected
with existing and emerging clusters at the regional scale. Also, industrial archi-
tectural ensembles having a particular historic or symbolic value can be creatively

14 Some of which ‘latent’ or ignored until then, though tangible and visible (Corrado 2010).
15 Translated by the author.
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repurposed as cultural and artistic production centres, thus contributing to foster
multi-seasonal tourism through a diversified cultural offer'®.

Fig.3.5 Empty halls of the former SISMA steelworks in Villadossola, 2016

From an economic perspective, the challenge of brownfield redevelopment in
mountain regions is therefore linked to the re-integration of the physical, spa-
tial and ‘built’ resource within the wider network of territorial development,
i.e. the system of local/regional social and economic actors and assets. In other
words, it means to ‘capitalise’ the already there through a process of territorial,
community-led re-appropriation (Zanon 2014). Especially in the mountain con-
text, characterised by extensive geographies yet a very high human proximity, the
economic challenge of brownfield redevelopment and transformation is, certainly,
also a social and environmental question.

16 A few successful experiences of cultural-led reuse of small-scale Alpine brownfields,
worth to be mentioned, are Centrale Fies in Dro/IT (www.centralefies.it), Sass Muss near
Belluno/IT (www.dolomiticontemporanee.net/DCi/sass-muss) and La Fabbrica del Ciocco-
lato in Blenio/CH (www.lafabbricadelcioccolato.ch).


http://www.centralefies.it
http://www.dolomiticontemporanee.net/DCi/sass-muss
http://www.lafabbricadelcioccolato.ch
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3.4 A social challenge

In geo-economic peripheries such as the Alpine region, the social and cultural
impact of deindustrialisation can be extremely significative and hardly manage-
able on the long-term. Since the number of regionally relevant industrial sites
is very limited there, the closure and dismantling of just one single site usu-
ally bears social consequences on a larger scale, triggering socio-demographic
processes that largely exceeds the mere ‘brownfield problem’. This is especially
true for those mountain contexts long characterised by the aforementioned mono-
structures, where entire valley communities used to rely on industry as the main
economic source, thus having shaped their societal structures accordingly (Com-
bal 2018). Compared to the early replacement of mountain farming with modern
industry and energy production—a rapid transition, widely accepted by Alpine
people as an alternative and promising future —, the recent withdrawal of the
same industry, meanwhile turned obsolete, often leaves these territories without a
concrete perspective of long-term habitability. In many documented cases, indus-
trial decline is the reason for continuous depopulation of mountain communities
(Migliorati and Veronesi 2020), increasing disparities at the regional level (Bitz-
ing, Perlik, and Dekleva 1996) and the worsening of already existing conditions
of socio-economic marginality (Cede et al. 2018). At the same time, however, the
end of the “golden age” of Alpine industrialisation and the following transition
to an un