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A rift opened up between our production and imagination abilities.
 —Günther Anders, We, Sons of Eichmann: An Open Letter to Klaus Eichmann, 1964
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ABSTRACT
As an examination of the energy spatial project deployed along the most engineered hy-
dro basin in Europe, the Piave River, this work explores the interplay of modernity and 
environmental transformation in the Italian north-east hydroelectric landscapes of the 
Veneto region. Focusing on the territorial, urban and social implications of the politics 
of exploitation of water, it explores the rationalities through which water is abstracted, 
appropriated, accumulated and used across the region. It seeks an understanding of the 
centrality of water management, hydro-politics and engineering in the Italian process 
of modernization and development, exploring their capacity to transform the territory. 
"e research explores the role of water apparatus within the urbanisation processes, and 
how its embedded dynamics of production —would they be energetic, of agriculture or 
redistribution— are reciprocally entangled, and consequentially dependent upon, the 
ecologies of specific spaces, often seemingly disconnected or remote. To do so, it un-
packs the stratification of nineteenth century projects which re-structured territories of 
northern Italy through water flows, incrementally constructing a paradoxical interde-
pendent machinic landscape. Deconstructing systems of capital production sedimented 
across the modern aspiration of the Fascist regime to cultivate and construct an idealistic 
idea of productive nature, the thesis aims at dissecting techno-natures legacy across the 
basin to declare the multiplicity of processes of rationalization of the territory and the 
interplay of socio-environmental conflicts with dams’ economy of power.  By bringing 
upfront the socio-ecological rationalities of the Piave consequential landscape the thesis 
uncovers fragmented understandings of the basin which prevent an encompassing un-
derstanding of the machine ability in forging the territorial palimpsest.
In doing so, transcending binaries of society/nature and urban/rural environments, the 
thesis builds on interdisciplinary insights from the fields of urbanism, geography, envi-
ronmental history and political ecology, to frame water infrastructure as a fundamental 
territorial support. Raising a series of questions stemming from the materiality of water 
and its political implications in the frame of the current climate regime, the research 
attempts to understand and question the social, political, institutional and ecological 
dynamics that the machine in the mountain entails across the territory. As a result, the 
research uncovers praxes which reveal the anatomy of the Piave basin by challenging 
modes of representation. While diverse forms of powers constitute the current conjun-
cture, it argues for an analysis which is constitutive of cities and their more-than-urban 
geographies, in order to address both the specificity of conflicts at the local scale and 
the larger web of political, economic and environmental processes in the broader one. 
By shifting urbanism focus into large ‘operationalised landscapes’, through the lens of 
landscape as a ‘way of seeing’, working and reconstituting knowledge, this work aims at 
empowering territorial research as a design tool. In the midst of the ongoing multiplicity 
of crises, the thesis argues for a widening need to describe the machinic territory as a way 
through which define future coexisting strategies to inhabit the territory.
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“It is so di!cult to find the beginning. Or, better: it is di!cult to being at the beginning. 
And not to try to go further back.”  —Wittgenstein 1969
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"e following research built-in across the past few years whilst working on di!erent 
strands of research on territorial conflicts related to resource exploitation and on the 
Venetian landscapes. "ey had intermittently, yet sometimes laterally, instigated a grow-
ing interest for territorial radical modifications and resources exploitation in relation 
to urban development. In di!erent ways—and taking di!erent forms— they have also 
included, or revolved around, the city of Venice and its larger territorial context, the la-
goon and its mainland. Rather than an immutable historical treasure —as often sold to 
crowds— Venice is the outcome of intense historical alterations both of its architecture 
and landscape. As we all know, the state of apparent equilibrium conveyed by the per-
petual water cyclic conditions that pervade the city is the result of vast, radical, transcalar, 
expensive interventions operated across centuries. All the e!orts sought to maintain 
what is actually an artificial condition of nature, a man-made environment. "e decisive 
operations that contributed to the state of nature —as we perceived it today— occurred 
before the end of the nineteenth century rather than in the following one. "e main 
acts bound to this exceptional condition could be chronologically listed in three major 
territorial interventions: the extensive diversions of Piave, Sile and Brenta rivers1, the 
sea banks constructions and the alterations made to the lagoon fringes. Nevertheless, 
the past one hundred years have seen these vast modifications to the waterscape being 
subjected to the acceleration of additional transformations dictated by the necessity to 
overcome firstly the socio-economic stagnation of the post war era and later by the ur-
gency to confront the exacerbating climate condition. 

"e use of machines was instrumental in the transformation of the venetian 
lowlands and their waterscape, as much as for the mountains. "e use of the machine in-
volved the first use of energy other than man and animal’s one, transforming the mean-
ing of our contact with nature (Polanyi 1983). More broadly, the nineteenth century ini-
tiated two groups of events of di!erent scales: the age of the machine, implying a radical 
development, and the market system, an initial adaptation to that same development. 
As matter of fact, the construction of the hydro-power machine in the mountains of the 
north Italian territories signified de facto a radical alteration of nature into a mechanized 
system of production. 

In Hawthorne’s experience in the landscapes of the Sleepy Hollow2  —as de-
scribed by Leo Marx (1964)— the machine is made to appear with startling suddenness, 
emitting a sound which reverberates endlessly in American literature (1964, 15–17)3. 
Similarly, this event might occur across the Italian mountains: a sudden electrical sound 
of power generation vibrates in the air in the encounter of trusses, across the mains over 
passing over our heads, or taking the pathway of a dam crown. "e “symbolic power of 
the single event” manifests when we look for and approach the machinic elements. "ey 
are hidden and dislocated across the mountain landscape, almost silent, unmovable gi-
gantic pieces which seem to belong to the territory since their conception. "e mountain 
reveals the magnitude of their control over nature only when one gets deep into its caves: 
it is the turbine hall that tells it all. 

"e unprecedented transformation of science and technology occurred to-
wards the mid-nineteenth century, originated new paths of choices in the order of hu-
man and non-human collective destinies, where mains electricity played a crucial decisive 
role. "e alterations to both the environment and human domestic life made possible in 
the Machine Age were enacted by new possibilities to access almost unlimited resources 
and supplies. Machines became so entrenched in our daily lives that we have entered a 

"e origin [of machines] derives from necessity, which moves men to accommodate themselves 
to their needs; nature teaches them and o#ers them examples either in animal life whence, it 
appears, many artifices have their origin, or in the continuous rotation of the world.
—Vitruvius, 1567

Marco Pollio Vitruvius (ed. D. 
Barbaro), I dieci libri dell’ar-
chitettura di M. Vitruvio: tradutti 
et commentati da Monsig-
nor Barbaro, eletto patriarca 
d’Aquileggia, con due tauole, 
l’una di tutto quelo si contiene 
per i capi nell Opera, l’altra per 
dechiaratione di tutte le cose 
d’importanza (Venice: Francesco 
Marcolini, 1556)

1
The complete diversion of the 
rivers was completed in 1896.

2
Leo Marx, The machine in the 
garden: technology and the 
pastoral idea of America, 1964 
Oxford University Press.

3
Emerging since 1840, “the sym-
bolic power of this single little 
event”, recurs since in many 
other episodes in American 
writing (in Walden, Moby Dick, or 
Huckleberry Finn). However, as 
Marx stated, the grounds for the 
Hawthorne’s reaction to the ma-
chine were prepared by writers 
as Washington Irvin or Ralf W. 
Emerson as the voice of civility 
of the nineteenth century, and 
William Wordsworth as a token 
of what he liked to call “the 
fear of the world” (L. Marx 1964, 
18). Ibid.
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Machine for lifiting water using 
circular motion. Engraving from 
Daniele Barbaro, I dieci libri 
dell’architettura di M. Vitruvio, 
Venice, 1567.

and supplies. Machines became so entrenched in our daily lives that we have entered a 
Second Machine Age, the age of power and the reduction of machines to human scale 
(Banham 1960). When considering a river mechanical transcalar applications to power, 
we start questioning thus how, and by who, nature has become increasingly operation-
alised. Von foster clarified that “a machine is to be understood as a conceptual tool (an 
abstract entity that is constructed from conceptual components that function as gears)” 
which, when it is characterised by an invariable one-to-one relationship between its 
‘input’ (stimulus, cause) and its ‘output’ (response, e!ect), can be called a trivial-machine 
(Von Foerster 1984; 2010). Looking at the trivial machine deployed in the mountains, at 
the complex multi-layered apparatus, following the components of its current machinic 
functioning through less overt ways of production, we start understanding the uneven 
power relations through which socio-metabolic transformations contribute in the for-
mation of the urban environment.
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THE STATE OF THE TERRITORY AND WATER 
«Geography speaks, proclaiming certain fundamental truths. It has been explained that me-
chanical speeds have upset regulations, which were secularly and aver thousands of years in 
equilibrium - these speeds which have recently taken all forms, from the railway line to the 
radio [...] "e world is spread over the entire surface of the earth, from one pole to the other 
including these poles themselves, a world made of quarries and mines, or gigantic powers of 
production, of gigantic means of circulation and of transport. From quarries, mines or other 
sources of primary materials to this consummation of products, which will be an act of intel-
ligent distribution, life will be born creating inhabited places, punctuating the surface of the 
earth, places of transformation of primary or secondary material into consumer goods [...] In 
the first machinist stage, they were dispersed everywhere perpetrating the mess that exists. It 
will be more worthwhile, seeing that a century and a half of experience yields us the lesson to 
force ourselves to discover the principle. » —Corbusier 1979

If it is no doubt that the territory is the measurement of human phenomena, the case of 
the Piave’s hydro-social territories proves highly explicative of how water technologies 
entwine ecology and society (Boelens et al. 2016) in a distinctive mode of social-spa-
tial organization, resulting in a radical territorial re-configuration of the north-Italian 
landscape (Bianchi 1989; Elden 2010). Spanning across the Alps to the Adriatic Sea, 
La Piave —how originally the river was called before the First World War changed 
its feminine name into a masculine denomination believed to better suit its successful 
contribution in defending the country at war4— is a 222 kilometres long river which 
exemplifies a fundamental space-time continuum of the Italian identity (Magno 2010).  
It is the only river that, albeit having both two sources and two mouths, it does not flow, 
nor gush, nor swell or flood: it completes a long list of actions throughout di!erent tools 
and mechanisms, nonetheless it does not behave as a river anymore.  Uses of the river are 
multifunctional and, inevitably, management issues surrounding the river are complex. 
Major conflicts are directly related to water resource management, hazard mitigation, 
mineral extraction through gravel mining (with implications for the supply of sediments 
to the coast), flood defence and environmental conservation. Mainly it is about water 
abstraction, from both the river and basin aquifers, for hydroelectric power production, 
irrigation and domestic supply. 

"e river basin, has been for centuries a vital resourceful element. It served 
as an infrastructure for the transportation of woods, goods and animals connecting the 
Dolomites to the Venetian lagoon, as a water highway connecting the Peralba Mount at 
1832 meters above sea level (masl) to the Adriatic Sea. In the past, tree trunks descended 
the river floating towards the town of Perarolo, a sort for crossroad from which wooden 
rafts, called zattere, were organized into groups to transport a variety of materials and 
local made products to the Venetian lagoon. A very specific form of labour had defined 
the working abilities of the inhabitants of the Piave territories, charcterized by the cul-
tivation of specific wood to the ability to sail along tumultuous streams. Local forests, 
such as the Cansiglio or the San Marco’s one (whose name is quite telling about its 
production purposes), where fundamental resources providing the backbone infrastruc-
ture of the city of Venice. A perfect sustainable circular economy was in place, since all 
wood was locally sourced and that used for rafts re-cycled also once transported to the 
city of Venice. Rafts were disassembled at Zattere [which translates in rafts] where all 
the production from other regions’ rivers was stocked (Piave’s harbour was Celestia) and 
every piece of wood reused in a variety of construction processes. 
Across and beyond the Piave territories, works of geographical scale undergone across 
the Veneto region have included, besides the roman centuriatio system, the acque alte 
(upper waters network) initiated by the Etruscans, the fourteenth century acque alte mi-
nori (upper minor waters network) constructed by the Venetian Republic in the middle 
plain, and the later bonifica (reclamation  works) operated in the nineteenth and twen-

4
Following the Italian victory 
during the Great War, the Italian 
poet and soldier Gabriele D’An-
nunzio decided to change the 
genre with which the river was 
referred, to celebrate its power 
and consecrate it as the “sacred 
river of the Fatherland”: since 
then, Piave was known with the 
masculine article il Piave rather 
than the female la Piave. 
At the time, the Piave riverine 
landscapes at the times of 
World War I had been described 
by Ernest Hemingway, who en-
listed to go to fight in Europe 
as an ambulance driver for the 
American Red Cross, in the 
lower Piave area for a few weeks 
in the summer of 1918, finding 
inspiration, according to schol-
ars, for his perhaps best-known 
novel, A Farewell to Arms (1929). 
He found himself involved in the 
retreat of the Italian army after 
the defeat of Caporetto and 
spent time in Fossalta di Piave, 
the place where he was wound-
ed and which he narrated in his 
novel Across the river and into 
the trees (1950), mentioning the 
famous Yellow House, the house 
he saw when wounded at Buso 
Burato, on the evening of July 
8th, 1918. That house will remain 
forever etched in the writer’s 
mind, recurring in his night-
mares as the representation of 
anguish of those moments.
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Map depicting the transporta-
tion of wood truncks along the 
river in the spatial and temporal 
succession of the productive 
process depicted by Leonardo 
Bernabò in 1604.
(Bondesan, 2000, 200).

La descrittione del territorio Tri-
uigiano con li suoi confini, Paolo 
Rover, 1591. 
Archive of Biblioteca Comunale 
of Treviso, author’s photograph 
(2019).

Below
Detail from the birdview map 
created by Jacopo De Barbari in 
1500, where rafts at Zattere are 
visible along the fondamenta. 
Museo Correr, Venice.
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ty centuries in the low plain (Rusconi 1991). "e resulting water network represents 
the territory longue durée —a concept André Corboz borrowed from Fernand Braudel’s 
construction of the Mediterranean history— meaning a basic historical structure which 
carries both the identity and the spatial qualities of the dispersed, cultural landscape 
of the città di#usa (Corboz 1983; Indovina 1990; Viganò 2020). "e in-depth research 
made on the Veneto “di!use city” on the concepts of the long-term (Secchi and Viganò 
2006;Viganò et al. 2009; Secchi, Viganò, and Fabian 2016), as the consolidation of deep 
lasting geomorphological modifications to soil and water, and the longue durée, as the 
maintenance of these historical inherited structures, crystallised the systems of water, 
together with the current system of mobility networks (the asphalt element),  as  the 
organizational fundamental structures of space and society in the region. Within this 
framework, the understanding of the Piave territorial rationalities, the accumulation of 
systems, objects, theories and practices across its course, —and largely on the regional 
hydroscapes— materializes as a fundamental praxis to project future elaborations of the 
urban-rural configuration of the Veneto eastern territory.

If I were telling the story of human intervention over the Piave river in all its 
significant details, I should probably have started from the moment in which the river 
was diverted, as it is almost four centuries that the Piave does not reach Venice Lagoon 
anymore5. But I have chosen not to attempt anything so ambitious. I rather aim to focus 
on the last one hundred years of major alterations and modifications of its hydrological 
basin, in order to describe the territorial system inherited from the modern era and its 
contemporary territorial implications. "e ‘non-city’ spaces within it inscribed, have un-
dergone internal political-economic operations and spatiotemporal dynamics, entangled 
with the construction of the urban environment, which have increasingly established 
intensively (machinic) operational landscapes, whose ecologies are still systemically re-
designed, dictating socio-ecological crises (Brenner and Katsikis 2020).  

Richly composed of gravel, the river basin has provided the fundamental in-
gredient for the spreading use of concrete as a new emerging construction material and 
an instrumental site for experimental testing on concrete constructions in the first half of 
the nineteenth century6, during the dams’ rush era. Gravel, locally labelled as white gold, 
was locally extracted and to produce concrete directly on site. Still relevant today, gravel 
extraction has been the cause of a variety of conflicts whose geomorphological conse-
quences remain matter of controversial debates. Above all, however, Piave waters served 
the most as an indispensable nature capital, that once turned into energy —commonly 
referred as white coal— boosted the expanding electric industry, enabled the establish-
ment of the first relevant Italian industrial platform, and therefore contributed to the 
technological acceleration that sustained radical territorial transformations and social 
progress.  Enterprises such as SADE (Società Adriatica di Energia)7 and their experimen-
tal scientific institutions8 enable the transformation of the socio-economic condition 
of the Veneto region in the span of just two decades (1940 -60).  "e reclamation of a 
piece of lagoon fringe (larger than Venice itself ) and the establishment of Porto Mar-
ghera, represents de facto the most relevant hub and last recipient of the entire energy 
produced in the Triveneto. "e foundation of this tabula rasa and the exploitation of the 
Piave river are intertwined and results of SADE’s entrepreneurial project. "e company 
was in control of the production and distribution of energy across Veneto and Friu-
li-Venezia Giulia regions, in Romagna and in southern Puglia, until the nationalization 
of the entire Italian electric industry in 1963. "e complex scheme of power production 
and its large-scale of distribution forged an energy machine which was progressively 
layered across the territory in relation to agriculture production, markedly defining the 
Veneto region. "is operational landscape has formed a large strategic plan [Piano Rego-
latore]  of the modern industrial society, using words of electric engineer Enrico Vismara. 
What has been constructed could be identified as a specific territorial formation grew 
out of the complexities of a peculiar geographical and political condition9, which made it 
far more multifaced and convoluted than any other contemporary situations10.

5
As Prof. of hydraulics Andrea 
Rinaldo reminded me during a 
conversation. In fact, the work 
for the deviation of the river 
initiated in 1674 and were com-
pleted in in 1683 by the Sereni-
ssima Republic of Venice, as the 
result of long consultations and 
debates that initiated in 1560 
to protect lands from flooding, 
and to avoid the silting up of the 
lagoon and maintain the main 
water infrastructure, so funda-
mental for venetian commerce.

6
The building site for the con-
struction of the dam in Sot-
tocastello —a study case that 
is later explored— created the 
Cadore Lake, included the first 
bridge in prestressed concrete 
ever built in Italy.

7
SADE was created in 1905 by 
Count Giuseppe Volpi from a 
corporate group that included 
SADE and Cellina companies. 
Marghera, where the company 
installed its main power plant, 
became the industrial centre of 
central Veneto. The master plan 
of the industrial complex was 
designed in 1917 by engineer En-
rico Coen Cagli, whose project 
report was partially published in 
the number LIX of the Giornale 
del Genio Civile (1921). The first 
industries settled in in 1922, and 
in 1928 already 45 industries 
were active and other 35 were 
under construction.

8
In relation to the scientific 
and technological progress 
developed between the two 
World Wars, it is important to 
acknowledge the crucial synergy 
between private enterprises, 
research centres and institu-
tions. Some relevant examples 
are the works developed by the 
newly established Centro Volpi 
di Elettrologia and the Experi-
mental Institute based in Strà in 
the venetian mainland.

9
It is worth remembering that 
at the time Triveneto included 
regions of Alto Adige, Trentino 
and Venezia Giulia, which were 
annexed into Italian borders 
precisely in those years.

10
For instance, in the nearby Lom-
bardy region.
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This was the swampy moor at 
the the margins of the terrafer-
ma (Marghera-Fusina) in 1917 
which Giuseppe Volpi imagined 
to redeem to create the new 
industrial port. Here a new era 
began for the city of San Marco” 
(Volpi, 1939).

below
Bottenighi barene [marshes] 
before and after the reclamation 
works for the third stage of im-
plementeation of the industrial 
area [Cassa di Colmata A] .
(Volpi, G., Venezia Antica e Mod-
erna, 1939)
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2.7 Carta idrografica 
della laguna di Venezia

Dopo la grande alluvione del novembre 1966, che portò all’attenzione dell’opi-
nione pubblica la vulnerabilità di Venezia e della sua laguna rispetto alla difesa 
dalle “acque alte”, tra le molte iniziative promosse per comprendere le cause 
di quell’evento disastroso si decise di intraprendere un nuovo rilievo di grande 
dettaglio del bacino lagunare, adottando la stessa scala di restituzione (1:5.000) 
del precedente rilievo del 1932. Dall’unione delle 135 tavolette del rilievo ori-
ginale è stata ottenuta dall’Ufficio Idrografico del Magistrato alle Acque la carta 
idrografica allegata, che sintetizza gli aspetti più salienti dello stato della laguna in 
anni cruciali, essendo immediatamente successiva al completamento del canale 
navigabile Malamocco-Marghera (1964-1968).
Le quote della carta, diversamente da quanto era avvenuto per il rilievo del 1932, 
sono riferite al medio mare Genova 1942, che è lo zero di riferimento della rete 
altimetrica dello Stato, ma anche della Carta Tecnica Regionale. Tale riferimento 
si dispone 20÷24 cm al di sopra del caposaldo del mareografo di Punta della Sa-
lute, che è lo zero più frequentemente utilizzato quando si parla dei problemi di 
Venezia, in modo particolare delle “acque alte”. Le differenze tra gli zeri adottati 
nelle diverse epoche devono ovviamente considerarsi in un eventuale confronto 
fra le carte idrografiche, soprattutto se si vogliono trarre indicazioni sull’entità 

1970

La carta è stata realizzata dall’Ufficio Idrografico del Magistrato alle Acque sulla base dei rilievi 
eseguiti negli anni immediatamente precedenti. Per le parti in acqua il rilievo originale, eseguito 

alla scala 1:5.000, ripete l’analogo rilievo del 1932 e fornisce con grande dettaglio le profondità 
del sistema di canali lagunari e dei bassifondi ad essi adiacenti. Per le quote delle terre emerse, ci si 
appoggia invece al volo aerofotogrammetrico del 1968, utilizzato per la stesura della prima Carta 

Tecnica Regionale. Si tratta di una configurazione della laguna alquanto modificata rispetto a quella 
precedente (1932). Accanto al nuovo canale navigabile Malamocco-Marghera compaiono tra l’altro 
le estese superfici imbonite per accogliere la III Zona Industriale di Porto Marghera e altre aree di 
minore estensione, come ad esempio quelle dell’aeroporto di Tessera, e l’isola del Tronchetto a loro 

volta sottratte alla laguna per soddisfare le necessità di sviluppo della città.
(Ufficio Idrografico del Magistrato alle Acque)

Immagini fotografiche della Cassa di Colmata A (la 
più vicina alle aree della II Zona Industriale di Porto 
Marghera) prima e dopo le operazioni di imbonimento 
attuate per la realizzazione della III Zona Industriale.
(da: Passatopresente – Laguna tra fiumi e mare, Filippi 
editore, Venezia, 1982)

66 67

2.7 Carta idrografica 
della laguna di Venezia

Dopo la grande alluvione del novembre 1966, che portò all’attenzione dell’opi-
nione pubblica la vulnerabilità di Venezia e della sua laguna rispetto alla difesa 
dalle “acque alte”, tra le molte iniziative promosse per comprendere le cause 
di quell’evento disastroso si decise di intraprendere un nuovo rilievo di grande 
dettaglio del bacino lagunare, adottando la stessa scala di restituzione (1:5.000) 
del precedente rilievo del 1932. Dall’unione delle 135 tavolette del rilievo ori-
ginale è stata ottenuta dall’Ufficio Idrografico del Magistrato alle Acque la carta 
idrografica allegata, che sintetizza gli aspetti più salienti dello stato della laguna in 
anni cruciali, essendo immediatamente successiva al completamento del canale 
navigabile Malamocco-Marghera (1964-1968).
Le quote della carta, diversamente da quanto era avvenuto per il rilievo del 1932, 
sono riferite al medio mare Genova 1942, che è lo zero di riferimento della rete 
altimetrica dello Stato, ma anche della Carta Tecnica Regionale. Tale riferimento 
si dispone 20÷24 cm al di sopra del caposaldo del mareografo di Punta della Sa-
lute, che è lo zero più frequentemente utilizzato quando si parla dei problemi di 
Venezia, in modo particolare delle “acque alte”. Le differenze tra gli zeri adottati 
nelle diverse epoche devono ovviamente considerarsi in un eventuale confronto 
fra le carte idrografiche, soprattutto se si vogliono trarre indicazioni sull’entità 

1970

La carta è stata realizzata dall’Ufficio Idrografico del Magistrato alle Acque sulla base dei rilievi 
eseguiti negli anni immediatamente precedenti. Per le parti in acqua il rilievo originale, eseguito 

alla scala 1:5.000, ripete l’analogo rilievo del 1932 e fornisce con grande dettaglio le profondità 
del sistema di canali lagunari e dei bassifondi ad essi adiacenti. Per le quote delle terre emerse, ci si 
appoggia invece al volo aerofotogrammetrico del 1968, utilizzato per la stesura della prima Carta 

Tecnica Regionale. Si tratta di una configurazione della laguna alquanto modificata rispetto a quella 
precedente (1932). Accanto al nuovo canale navigabile Malamocco-Marghera compaiono tra l’altro 
le estese superfici imbonite per accogliere la III Zona Industriale di Porto Marghera e altre aree di 
minore estensione, come ad esempio quelle dell’aeroporto di Tessera, e l’isola del Tronchetto a loro 

volta sottratte alla laguna per soddisfare le necessità di sviluppo della città.
(Ufficio Idrografico del Magistrato alle Acque)

Immagini fotografiche della Cassa di Colmata A (la 
più vicina alle aree della II Zona Industriale di Porto 
Marghera) prima e dopo le operazioni di imbonimento 
attuate per la realizzazione della III Zona Industriale.
(da: Passatopresente – Laguna tra fiumi e mare, Filippi 
editore, Venezia, 1982)



24INTRODUCT ION

Modernization was indeed as much cultural as it was political, economic 
and technological (Cosgrove and Petts 1990). "e renewed possibility to exploit water, 
thanks to the development of hydraulic turbines together with the improvements in the 
electrical component’s fabrication achieved at the beginning of the nineteenth century, 
was instrumental for a re-territorialisation made possible through the hydraulic tech-
nological apparatus.  "e construction of the energy infrastructure dictated vast scale 
geographies, that, through the last century, organized hierarchically extended processes 
of productions, through accumulation and transformation of resources, and shaped the 
urban morphology of the Veneto region (Cavalieri 2015). As geographer Swyngedouw 
put it analysing the Liquid Power (2015) of the Iberian Peninsula, modernisation “is 
expressed in and through the intense and contested socio-environmental transformation 
of the country, […] in which waters play a crucial role” (Swyngedown, 2015:8), similarly 
it occured in the Veneto region. He had previously explored (2004) water as an entry 
point to excavate the process of modern urbanization in the Ecuadorian city of Guay-
aquil, where the makes evident how the use and accumulation of soil resources  changed 
the territorial scale of the socio-ecological complex and re-articulated the scalar geogra-
phies of political power.  Swyngedouw chartered how,  “the flow of water, in its material, 
symbolic, political and discursive constructions, embodies and expresses exactly how the 
‘production of nature’ is both arena and outcome of the tumultuous re-ordering of so-
cio-nature in ever-changing and intricate manners” (2006, 114). His works constitute a 
very helpful reference here to approach the analysis and deconstruction of the Veneto 
‘water apparatus’. "erefore, to analyse water use and energy production in the region, 
means inevitably to look at those landscapes transformed, re-shaped and re-signified by 
the infrastructures of water exploitation and energy generation and distribution. Shift-
ing the focus on the territories of power, where energy takes space in order to be pro-
duced, this work aims to untangle the economic, political and ecological processes and 
practices that form contemporary urban landscapes (Swyngedouw, Kaïka, and Castro 
2002; Swyngedouw 2008; Boelens et al. 2016) that has progressively been constructed 
and radically re-organized the territory of the Veneto region. It looks at the downfall 
of the inherited territorial palimpsest at coping with the current territorial and urban 
dynamics in the contemporary climate regime. Documented environmental urgencies in 
the past fifty years, putting in crisis the Italian territory, are related to ever more extreme 
flooding evenets, the decrease of water quantity flowing across rivers11 (ISTAT 2019; 
Orlando 2019), exacerbating droughts periods and phenomena caused by hydrologic in-
stability (European Energy Agency (EEA) 2017, 2019; ISTAT 2019). Water retention 
basins are always more at the centre of disputes between energy providers, land reclama-
tion consortium, and local inhabitants. "ese conditions are always more a!ecting both 
the system of energy production and the plain irrigation capacity12. In the last ten years 
an array of overlapping and often clashing policies has exacerbated this dispute (Diretti-
va 2009/28/CE (2009);  Direttiva sulle energie da fonti rinnovabili 2009/28 (2009), Piano 
di Azione Nazionale per le Energie Rinnovabili (2010); Piano di Tutela delle Acque della 
Regione Veneto (2010); Piano di Gestione del bacini idrografici delle Alpi Orientali (2010); 
Piano Energetico Regione Veneto (2013, 2015) in relation to the Direttiva Acque 2000/60 
(2000)); even calling the attention of the European Union on possible presumption of 
infringement (Rusconi 2014). "e awareness of a serious environmental question, which 
acknowledges the limits of growth, is fundamentally entangled with ever-growing social 
inequalities both within and outside cities and frames the necessity to acknowledge a 
new urban question (Viganò 2009; Secchi 2014; Secchi and Viganò 2015). "e process 
of exploitation of water, and the consequential spatial transformations, seem more than 
ever accelerated across the landscape of the Veneto region, especially where strictly em-
bedded within dependent systems of production.  It is within this specific phase that this 
research focuses on, seeking an understanding of the current territorial systemic strain 
to respond to emerging environmental urgencies and consistently adjust to national and 
international obligations, protocols and commitments. 

11
The year 2017 has been reg-
istered a diminishing medium 
flow rate of water by 39,6% 
compared to the last thirty-year 
period 1981-2010.

12
In the past fifty years, despite a 
general steady increase of water 
extraction across all Europe, it 
has been estimated that water 
resources per individual have 
decreased by 24% (European 
Energy Agency (EEA) 2017). 
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OBJECTIVE & RESEARCH QUESTIONS

In the current reality of global warming and climate change, exemplified through scar-
city of resources and unexpected environmental extreme events, a growing number of 
territorial conflicts have raised around water and energy demands. If the vast range of 
e!ects water has on society and social relations are very visible in conditions of scarcity 
or abundance (droughts and floods), the same cannot as easily be identified when water 
is commodified through concealed systems of production. "e main objective of this 
research is to investigate the relation between water and power as a way to explore the 
territorial socio-political implications of the vast project of appropriation and exploita-
tion of water for energy production.  In doing so, it raises a series of questions stem-
ming from the materiality of water and its political implications. Who and what defines 
landscape? Which practices are employed as landscapes are formed? What is at stake 
in their production? Which mechanisms entailed across the territory are still working, 
have evolved or ceased to function? Which is the body of knowledge we need in order to 
understand inherited systems of water extractions? How we can actually achieve radical 
change if the past is reproduced in the present? Can we take alternative decisions and 
project di!erent future scenarios? In doing so, do we need to develop a new lexicon, or 
subvert the existing one to move forward? Can we frame political enviromental justice 
from the ground of architecture and urbanism?

THE INSTRUMENTALITY OF CARTOGRAPHY

«At last, running water becomes the underlying unit of measurement, - Planets hold their 
Courses, Costellations stately creep on, Napier’s Bones click in the Surveyors’ Tents, and qui-
etly, calmly, ev’rything keeps coming back to Water, how it inhabits the Land, how it gets on 
with the Dragon beneath. Mapp’d at last, “Maryland” is reveal ’d as but a set of Lines meant 
to Frame Potowmack to the West, and Chesapeake to the East, - dry Land is included, but the 
Map is of Water» 
—"omas Pynchon, Mason & Dixon, New York: Henry Holt and Co. (1997:9).

"e Piave hydrological machinic landscape embodies Venice reciprocal territory, given 
that, since Modernity, the city of Venice and its lagoon have been more connected to the 
terra ferma rather than to the sea. Albeit being a water line which divides markedly the 
region in two parts, the river encompasses a variety of di!erent landscapes. It can there-
fore be interpreted as a sort of extensive palimpsest of the Veneto region, embedding its 
historical and geological development, enclosing a territory resulted from continuous 
erasures and rewritings. As Andrè Corboz argues in "e land as Palimpsest (1983) the 
territory, as the result of di!erent processes some of which are geomorphological alter-
ations triggered by spontaneous environmental conditions, whilst other are dictated by 
human interaction, occupation and exploitation of its resources, is a sort of artefact that, 
constantly re-casted by its inhabitants, becomes a product and the subject of construc-
tion (Corboz 1983). "erefore, territory is both the “historical question, produced, mu-
table, and fluid”, as much as and a political one, “economic, strategic, legal and technical”, 
as Stuart Elden put it (2010:812), and  “articulates the Earth in terms of its political, as 
well, as its legal, symbolic, cultural and economic conditions of possibility”, as Douglas 
Spencer himself notes, it “speaks of power” (Spencer 2019). "is is particularly evident 
in how rivers basins, water flows and hydrological cycles are mediated and commodified 
by di!erent human interventions. 

"e crux of the matter intertwined across the regional landscape in the past 
one hundred years lays on distant neglected territories, where nobody seems to look at.  
"e inertia towards these landscapes is simultaneously exemplified by a certain uncon-
cerned flatness of o$cial and institutional representations of the territory itself. Con-
temporary regional and river cartographies, political technologies in concrete terms13, 

13
Regional (PTRC), provincial 
(PTCP), municipal (PAT) and 
inter-municipal (PATI) plans 
instruments, as much as the 
Water Plan (Piano delle Acque, 
PTA, approved in 2009), or so 
called Piani Stralcio di Assetto 
Idrogeologico.
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Territorio del Padovano, 
Trevigiano, Lagune e parti del 
Polesine, Cristoforo Sorte, 1556. 
Fondo Savi ed Esecutori alle 
Acque, State Archive, Venice.
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as well as assessments of o$cial documents and plans, of the territories comprehen-
ded within the Piave basin, —would they be descriptive maps of ongoing dynamics or 
projecting a future scenario— appear usually as flat representations of the complexities 
of the rationalities and their rich interplay of processes they deal with, in a way distanced 
from capturing the all-enveloping qualities of the landscape space. "e indi!erence (or 
in some cases the conscious erasure of conflicting conditions) towards mapping poten-
tial as “an active agent of cultural intervention” (Corner 1999: 217), seems symptomatic 
of a lack of understanding of the set of emerging environmental factors and of the 
absence of a future vision for the basin as a whole. As Corner argues, ‘mapping is never 
neutral, passive or without consequence; on the contrary, mapping is perhaps the most 
formative and creative act of any design process, first disclosing and then staging the 
conditions for the emergence of new realities (Corner 1999). "e agency of mapping as 
constitutive part of territorial design comes clear when we look into the archive of the 
Savi ed Esecutori alle Acque (the Venetian water ministry of the Venice Republic) at the 
sixteenth-century greatest hydrological engineer and surveyor Cristoforo Sorte’s car-
tographies of the Veneto.  In the array of maps depicting the terraferma commissioned 
between 1556 and 1590s by the Venetian Senate, Sorte painted a water-colour bird’s-
eye perspective of the hydrological condition and state of reclamation of the territory 
between the Alpine slopes and the lagoon. In his work, characterized by a remarkable 
topographic accuracy, he carefully colour-coded drained and wetlands, picturing the 
territory as an intensively humanized landscape (Cosgrove 2008; Cosgrove and Petts 
1990).  In a disegno of the province of Treviso, Sorte projects the lands to be reclaimed 
and the irrigation scheme proposed, through the use of a very realistic perspective, a 
three-dimensional cartography that describes the piece of territory between the Brenta 
and the Piave River and its dynamism [fig. pages 20-21]. Here the braided stream of 
the Piave river —which Cristoforo Sabbadino, also engineer to the Serenissima Water 
Ministry, was then proposing to divert out of the lagoon— is carefully delineated in 
blue (Cosgrove 1993). "e sophisticated remarks on river and water matters derive from 
Sorte’s practical understanding of the physical environment, gained over the years spent 
surveying and mapping, and is instrumental for the formulation of a territorial strategy 
by the political government bodies. From these works, principal questions arise: how 
do they control and in which ways do they influence decision-making? Do methods of 
representation play roles in the cultural and operative judgments of altered hydrological 
landscapes? "e work of Savii perfectly embody both the idea of landscape as something 
to be made or designed and the power of maps in forging how we see territory, act and 
define “the various cartographic procedures of selection, schematization and synthesis 
[which] make the map already a project in the making [...] first disclosing and then 
staging the conditions for new realities” (Corner 1992; 1999, 216). 

"e construction of the map is thus instrumental to re-conceptualize the ter-
ritorial status quo. As Latour notes, we cannot “skip the stage of description” (2018, 
94), yet generate alternative territorial representations. For urbanist Bernardo Secchi 
the most fertile way to do so is interpreting and describing the ground conditions into 
recognizable and qualified parts resulting from di!erent procedures of social interaction 
(Secchi 1986). Fundamentally concerned with the dissolution of the city planning acti-
vity into a “sterile descriptivism”, in Urbanistica Descrittiva Secchi calls for the urgency 
to identify a “di!erent strategy of attention” lead by “pertinent descriptions and specific 
explanations” as the foremost acts of any plan and urban project (Secchi 1992). Secchi 
exhorts to focus on the theoretical hypothesis contained in the cartographic selection 
and describe the rationalities of the peripheral space —as he puts it, the “true domain of 
the new”— in order to deliver a pertinent description of how a city and its territory fun-
ction. Likewise, in the conceptualisation of ‘territory’ as a ‘political technology’, Stuart 
Elden explains clearly the relevancy to ‘indicate the issues at stake’ and the description 
of the ground conditions (Elden 2010:810). Following these assumptions, we shall thus 
look beyond the boundaries and scopes of the urban space. Rather, being able to recogni-
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ze and identify the larger web of interconnected flux of materials and practices, a specific 
set of rationalities in economics, in science, in power, means to expose certain type of 
elements, activities or infrastructures directly influencing the project of the urban envi-
ronment. Delving into the constituent parts of Piave transcalar territorial machine —
assumed as strong forms, resources and figures of political rationalities (Secchi, Viganò, 
and Fabian 2016:158)—, the thesis explores how processes of territorialization around 
water are inherently related to di!erent and often divergent systems of production. In 
this perspective this research makes use of cartography as the indispensable medium to 
understand the hydro-political landscapes of the Veneto region and describe its con-
temporary territorial dynamics and social phenomena. "e work uses a wide array of 
graphical agents to represent the hydraulic landscape through mappings, cartographies 
and images. Encompassing the whole work, mapping is instrumental to re-conceptuali-
ze the territorial status quo and is used as the lens through which I investigate geomor-
phological alterations, urban conditions and resource extraction at a variety of scales. "e 
array of di!erent cartographies aims at constructing an atlas which frames the questions 
of research from the local scale to the Alpine and European scales, organizing the work 
structure. 

RESEARCH METHODOLOGY 

Water is arguably the most intersectional and interdisciplinary among all-natural re-
sources (Menga and Swyngedouw 2018). "e development of this work drove therefore 
the research across di!erent disciplines, methods and fields of investigation, proving 
that no single method “can provide satisfactory answers when the problems to be tack-
led are embedded in complex ecosystems” (Iovino, Cesaretti, and Past 2018, 3). "ese 
incursions have not been preordained, but in a way induced —or imposed for the spec-
ificity of the matter— by the logic of a research whose thesis has progressively evolved 
through the attempts to answer questions about the urban environment relation with 
resource extraction. "ese questions have provoked other questions and positioned the 
focus beyond the evaluation of the city infrastructural elements and the quantification 
of materials it exhausts, to seek an understanding of the landscape configurations and 
the ecologies sustaining urbanisation itself. Exploring the rationalities through which 
water is abstracted, accumulated and commodified for the production of energy across 
a transept of the Italian Veneto region, it seeks an understanding of the role of water 
apparatus within the urbanisation processes, and how its embedded dynamics of produc-
tion —would they be energetic or of agriculture— are closely entangled, and consequen-
tially dependent upon, the ecologies of specific spaces, often seemingly disconnected 
or remote.  In the current frame of increasingly worsen climate conditions, this work 
attempts to understand and question the social, political, institutional and ecological 
dynamics that the machine in the mountain entails across the territory. 
 "e dissertation, therefore, although dealing with the history of hydropower 
technology, it is not intended as a history of the machines from an engineering point 
of view, nor it claims to tackle the territory in its entirety and full complexity. Rather, 
concerned with the social-spatial context of the technology, it looks at how, through the 
construction of a series of dams and locks and associated engineering works, those in 
control of the river interrupted and channelled its flow to make it both an instrument 
for the exploitation of the natural world and a part of the region urbanisation. It makes 
therefore use of hydro-power as the lens through which it is possible to grasp the com-
plexities of the ‘operationalization’ of the territory across spatial and temporal scales.
In doing so, the thesis argues that the disciplining of the Piave is emblematic of the 
way in which people, politics, and ecology have come to be bound together during the 
era of modernity to produce and enforce the disciplined nature that is characteristic of 
the contemporary territory.  Between the end of the nineteenth and the first half of the 
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twentieth centuries the technological networks and deriving flows of water reconceptu-
alised the resources, turning their apparatuses into normalised (and taken for granted) 
commodities (Kaika 2005a, 53; Stephen, Graham; Simon 2001, 180).  "us, looking at 
the externalities of these processes through dams, pipes, canals, sewer and public supply, 
in e!ect we realise how they have increasingly been considered as generic infrastructures 
supporting daily lives activities. Following their extensions however, we understand that 
“while such operational landscapes may not contain the population densities, settle-
ment properties, social fabric and infrastructural equipment that are commonly associ-
ated with cities,” as Brenner argues, “they have long played strategical essential roles in 
supporting the latter, whether by supplying materials, energy, water, food or labour, or 
through logistics” (Brenner 2014b, 20).

"e research makes us of a theoretical framework composed of a wide range of 
disciplines, ranging from urban and landscape studies, to urban political ecology (UPE), 
science technology and society studies (STS), environmental history, cultural geography 
and geoscience, as well as hydraulics and engineering. It has been conducted and has 
benefited from, a vast bibliography addressing the modern wide project of transforma-
tion of both the dolomites of the Veneto region, the venetian low plain, its city and la-
goon, and its legacy in a wide range of fields of study and on a variety of scales14. "e use 
of urban political ecology’s conceptual framework comes into help in this work as main 
literature reference and as the lens through which observe the socio-natural metabolic 
flows originating ‘elsewhere’, in the non-urban space, produce cities as much as their 
specific socio-political contexts (Connolly 2019). If we could catch some water passing 
through the city pipelines, as Swyngedouw’s exhorts (1996b, 66–67)15 we would “pass 
with continuity from the local to the global, from the human to the nonhuman”. "e 
work of urban political ecologists, focusing on elements of nature which permeate cities, 
shows —while perhaps too focused on urban sites, as critically observed by Angelo, 
Wachsmuth and Connolly— that the socio-natural flows and interactions are bounded 
beyond the urban constructed inhabited space (Angelo and Wachsmuth 2014; Connolly 
2019), and helps to conceptualise the end of the urban-rural divide. As Bill Cronon has 
observed, the “urban and rural landscapes ... are not two places but one. "ey created 
each other, they transformed each other’s environments and economies, and they now 
depend on each other for survival” (Cronon 1991, 384)16. Within the same perspective, 
Henri Lefebvre (2003) understood places as multidimensional sites of processes of social 
construction, symbolic representation, and spatial practices, and argued that capitalist 
urbanization had formed an uneven “mesh” of “varying density, thickness and activity” 
that was now being stretched across the entire surface of the world (Brenner and Katsikis 
2013). "e resulted spatial configurations have thus strong implications over the ways in 
which non-urban areas are actually urbanized. Lefebvre’s understanding of urbanization 
—and the significance of his legacy— is not only about the ‘explosion’ of urban societies, 
but also in the recognition of uneven and socially unjust character of certain processes 
which reinforces class divides and power relations.  "is is very clear in the ways in which 
irreducibly complicitous actors and processes occurs along the Piave hydro-basin today. 
"e uses of the river are about work and justice, electricity and ways of life, fish and irri-
gated fields, gravel and sand, and about how these things are entangled in our own lives. 
In the ways in which users, power managers, utility operators, agro-industrial and con-
struction industries have manipulated the river materiality’s, it comes clear how “capital 
realizes its own agenda of ‘accumulation’s sake, production for production’s sake’, against 
a background of the technological possibilities it has itself created” (Harvey 1996a, 158). 
All the actors involved in the exploitative processes occurring along the Piave claim their 
part of the machine, however the production of energy and the irrigation demands com-
modified the river almost as a whole in an interdependent chain of processes. For this 
reason —as White argues in the case of the Columbia River—, to come to terms with 
the river “we need to come to terms with it as a whole, as an organic machine, not only as 
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central to urban political ecolo-
gists’ conceptualization of cities.
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a reflection of our own social divisions, but as the site in which these divisions play out”. 
Following this mode of thinking, looking at the Piave means that we have than to come 
to terms with the palimpsest the basin has overlaid, intercepting the dispossession and 
accumulation of physical materials, value systems, theories and rationalities. In doing so, 
urban political ecology (UPE) provides useful conceptual methodology for analysing 
processes surrounding the politics of distribution and the abstraction of water (Peet and 
Watts 2004; E. Swyngedouw 1997; Menga and Swyngedouw 2018). Examining not 
only patterns of capital accumulation, but also the controls over various modes of access 
to resources, urban political ecology, as a field of study, looking at power as a central 
theme, is particularly relevant for the study of managing the urban environment within 
the discourse of ecological scarcities, equity and the commodification of nature. Its lens 
is useful for examining how urban metabolic processes entail urbanisations across scales, 
whilst consequentially conceptualising the city as a subsystem located within a broader 
territorial condition (Connolly 2019). In the contemporary discourse over sustainable 
urban developments and the acknowledgment of a corresponding pervasiveness of so-
cionature within planetary urbanization (Swyngedouw 1996b), urban political ecology 
has the potential to bring to urban critical studies a new vision beyond just the study of 
nature within cities (Brenner 2014b; Angelo and Wachsmuth 2014; Ibañez and Katsikis 
2014). Similarly, the exploration of these dynamics in design research through critical 
tools and the approach o!ered by landscape urbanism methodology, can push urban po-
litical ecology beyond the urban realm. Engagements between urbanism research praxis 
and landscape political ecology (LPE) can additionally provide a productive method to 
frame and conceptualizing extensive forms of urbanization through the focus on critical 
landscapes. "e ways in which this approach is deployed in this research draws from 
the understanding of landscape as a ‘machinic model’ which requires a ‘transdisciplinary 
praxis’ (Spencer 2012) and acknowledges critical agency as opposed to —as Grahame 
Shane argues (2003)— ‘flexible’, ‘sustainable’ or ‘bottom-up’ approaches in urban design. 
It elaborates on the concept of a produced, assembled, networked, or cyborg-ian nature 
as an internal-versus-external component of society in deep contact with capital, chal-
lenging the superficial idea of ‘sustainability’ and ‘naturalism’ inherent in many architec-
tures and planning of the late 1900s and early 2000s especially (Gissen 2019; Spencer 
2020). "e methodological approach into territory as a process, is useful for the exam-
ination of dependencies, responsibilities and inequalities of everyday diverse practices 
of urban phenomena and their more-than-urban connections. "e understanding of 
their infrastructural assembly as supporting apparatuses through which material, social 
and economic flows foster capitalism’s dynamics in the globalised territory (Castro et al. 
2012), is unfolded in the thesis through the tracing of di!erent related sites where flows 
are de facto captured, accumulated, exhausted or distributed. "is research therefore, ac-
knowledges landscape as both a territory of human-ecological entanglements and as a 
mean to engage with ongoing urbanisation processes and ecological alterations dictated 
by the growing complexity of the infrastructure working in the territory. 

TOOLS
Although Piave story have been documented across a long array of di!erent publica-
tions, very few have dealt with the case of the Piave in an encompassing way from the 
perspective of landscape and urbanism studies in conjuncture with those of urban po-
litical ecology. Leveraging on a combined and mutually beneficial approach, this work 
attempts to understand the urbanisation of the di!used city and its more-than-urban 
geography from the landscape. To this end, the thesis makes the attempt to synthesize 
and interpret the research in multiple ways and through the use of di!erent analytical 
means by producing texts, drawings, maps and diagrams. "e tools that the thesis makes 
use of are sites survey, photography, archival research and mapping. 
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 Multiple site visits to the di!erent geographies that compromise the Piave 
basin, together with interviews with inhabitants, local institutions and stakeholders, and 
photographic survey were crucial parts of the research process. Field research and the 
use of photography undertaken along the river and on specific site locations, of both 
the mountain and the plain, have been fundamental tools to understand the river hu-
man-induced mechanical behaviour across the landscape, its di!erent conditions along 
the mountain-sea course and its current role in shaping practices of inhabited territories 
as much as sustaining specific modes of production. "is exploration enabled a direct 
understanding of the river and have triggered some of the questions investigated in this 
work, whilst complementing archival researches. "e archival research through historical 
materials and documentations— which have covered only a minor fraction of what is an 
impossible vast and dispersed archive on the river— is in fact another crucial tool in the 
thesis to both explore the specificity of certain spaces or case study, as well as to under-
stand how design and construction decisions were taken accordingly to ground condi-
tions, or territorial issues and potential. Further, old drawings, building site preparation 
schemes, demolition plans and historical photographs expose the machinic functioning 
of the river by providing hints of the hidden or buried devices of the water technological 
apparatus. In doing so, the research makes use of a long array of materials and publica-
tions sourced from a variety of di!erent libraries (such as IUAV Astengo and Centrale, 
Ca’ Foscari BAUM, Ateneo Veneto, the Biennale Historical Archive ASAC in Venice 
and Porto Marghera, Centro Internazionale Civiltà dell ’Acqua, the Marciana Library, the 
British Library); archives (of SADE-ENEL in Naples, of SACAIM the construction 
company, besides smaller local ones); photographical collections (Ferruzzi, Giacomelli, 
ENEL), and cartographical repositories (the State Historical Archive of Venice, the An-
cient Funds of the Treviso Library and the IUAV CIRCE), many of which also retrieved 
from personal collections and thanks to the support of both professionals and academic 
researchers. 
 A long series of geospatial datasets have been explored, juxtaposed, compared 
and unified. Besides making use of the open data from European repositories (Europe-
an Environmental Agency) and individual regional geo-portals (Veneto, Friuli Venezia 
Giulia, Trentino, Alto Adige), the cartographical representations were made possible 
through the retrieve of undisclosed (or unpublished) datasets belonging to the following 
companies and institutions: Consorzio Piave; Arpa Veneto; Province of Belluno; Glacier 
Inventory of the Alps from Sentinel-2 (2019); European Soil Data Center ESDAC; 
WWF EPO Brussels 2019 (Euronature, Geota, Fluvius); EU Horizon Amber 2020; 
Dam Removal European Project, River Watch; Balkan Rivers, WWF (European Policy 
O$ce); World Fish Migration Foundation17. As a result, the research has made the es-
sential e!ort to reassemble geo-spatial information of di!erent subjects in relation to the 
territory and across di!erent scales. Institutional datasets were collected and compared 
with those produced at smaller local scales by management bodies, both at the scale of 
the river basin and at the Alpine and European ones. "is work has in fact highlighted 
the complexities of formulating a comprehensive documentation of the river geo-spatial 
information and obtain a coherent body of knowledge. In this frame, it has made the 
attempt to confront and reconstitute a geo-spatial database which is going to contribute 
(and fill the gaps of ) current works at di!erent scales, at the European level (Horizon 
Amber Project) and at the national and local ones (National Coordination on River 
Preservation and province of Belluno). Mapping in the research becomes the principal 
toll for investigation, moving beyond functional representation or cartographical selec-
tion of the territory constitutive elements. "e construction of maps presented through-
out the thesis is realised through an extensive use of geo-spatial tools and modelling 
which makes cartography the analytical device to investigate how those elements concur 
in shaping current spatial conditions. 

17
Among the local institutions and 
private companies operating 
across the Piave River territories, 
I made the multiple attempt to 
contact them in the past four 
years. Those non mentioned 
in the list were redirecting my 
questions majorly to Consorzio 
Piave, in some cases have not 
responded (such as Terna) or, 
after a long exchange, eventually 
did not share their data, like in 
the case of the private Consorzio 
BIM Piave.
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STRUCTURE
"e thesis is structured into five parts: besides this introduction and the argumenta-
tive conclusive chapter titled Reset, which contains the research conclusions, three main 
chapters divide the thesis. "e first one explores the condition of the current climate 
regime by analysing how processes of accumulation, exploitation and exhaustion of nat-
ural capital have contributed to the ‘great acceleration’. "rough the Piave and some of 
its transepts, it argues how the alpine territory is a litmus test for the current warming 
condition exploring how extreme events, ecological emergencies and counteractive ap-
proaches are particularly challenging in the Alps area. In this context, the Piave, embed-
ding a palimpsest of the Veneto region, is exemplary of the capital use of nature, as well 
as testimony of its crisis as much as the ongoing environmental one. "e chapter argues 
that the conceptualisation of the Piave as a Capitalocene river requires a definition of 
di!erent modes of representation of the territory able to transcend unproductive dichot-
omies of society/nature and urban/rural environments and capture the multi-layered 
transcalar complexities of the region entangled along the river.  
"e second chapter represents the main body of work on the Piave River and is divided 
in two sub-chapters. "e first one unpacks the twentieth century cultural, legal, political 
and managerial praxes which, by turning the river into a operationalised techno-
nature, exploited nature for national development as much as for political propaganda. 
Highlighting the reciprocal relationships between the mountains and the lagoon which 
the river sustains, and the one between nature exploitation (hydropower production) 
and capital production (Porto Marghera), which the river provides, it argues that the 
results of modern investment in fixed capital works (such as dams and weirs) and the 
re-structuring of territories through water flows, was such as to begin to make of the 
river a work of metabolized ‘second nature’. "e second part of the chapter explores in 
fact a second phase in the story of the Piave operational nature (which initiated in the 
1960s), exploring how legacies and interdependencies of systems, deployed across both 
the mountain and the plain, are interlaced and currently dictating uses and directions of 
development of both the rural and the urban environments. It sustains the hypothesis 
that the territorial machine in place requires an expeditious reassessment of its overall 
functioning in relation to the use of territorial resources, questioning the capacity to 
provide and sustain current demands within the frame of the current climate condition. 
Focusing on some of the syntagms of the organic-mechanical behaviour of the river, 
through cartographical and diagrammatical explorations, it analyses a north-south 
trajectory from the mountain to the sea, which —diverting from the original river 
course— dissects the territorial socio-spatial formations dictated by praxes of production 
sustained by the water apparatus.
"e third chapter explores the dynamics of hydropower production in larger contexts. 
Looking at attitudes and cases beyond the European boundaries it looks at the ongoing 
debates and conflicts emerging around natures at work. "is part makes use of expe-
riences of study abroad made during the last few years to understand and document 
di!erent approaches. It also situates water exploitation in the Piave within the larger 
context of the Alps and the European territories and analyses main polices and plans 
that aim to address issues of climate change, resource scarcity and power production 
within proposed ongoing programmes or policies.
 Across the work, the aforementioned research tools built up four appendixes 
of three types: a photo-essay, an archival section and the atlas. "ey are employed across 
the work as intermezzos which help to convey the thesis’ ways of seeing the river through 
di!erent perspectives. "e initial photo-essay collects a linear journey made along the 
river course, and document the conditions of the riparian landscape, whilst the archival 
section declares the elements through which certain praxes are employed by exposing 
crucial parts of the machine construction any longer visible. Materials of both these 
two appendixes are also used throughout the thesis to sustain di!erently each chapters’ 
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arguments. Lastly, whilst the entire works moves across di!erent parts of the region, 
following and returning upstream and downstream the river in multiple occasions, the 
mapping reconstruction and geo-spatial analyses compose and organise an Atlas of car-
tographies covering scales of the Piave basin, the Eastern Alps Basin, the Alpine Region 
and Europe. As a result, the Atlas frames the questions of research whilst projecting 
visions which underline the relevancy to look at the river and the more-than-urban 
geographies from a multiplicity of scales. 
 Ultimately, this work is not intended as a complete taxonomic survey. By 
bringing together territorial dynamics, stories, historical elements, and by identifying the 
threads that interconnect them, whether apparently or less-overtly exposed, —not fol-
lowing a strict methodological framework— it attempts to provide an interdisciplinary 
methodology to approach the territory. Questioning and exploring the spatial, political 
and ecological dynamics that the machine in the mountain entails across the territory, it 
aims at contributing to establish a productive framework to analyse it, whilst providing 
clues of their spatial implications at di!erent scales. In the midst of the ongoing multi-
plicity of crises, the thesis argues for a widening need to describe the machinic territory 
as a way through which envision future coexisting strategies to inhabit the territory.
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"e following appendix describes a physical journey which I 
have taken along the river across these years of research. I have 
decided to start this work from the river itself. To start from the 
river means to re-consider the inherited role of water courses 
in relation to the territory and its anthropization. Often a riv-
er course is considered as a background environment of sites to 
which it bears no relation with. Rivers make it to the front pages 
in case of flooding or when pollutions compromise their waters.  
"ey configure in many cases spaces of separation, places of ad-
ministrative borders, and ofttimes they are reduced to separation 
lines on maps, but they as well are spaces of exchange and com-
munication across banks and up and downstream their course.
Conceived initially as a linear trip from south to north, in the 
attempt to follow upstream the course of the river from the sea 
to the dolomite peaks, the following sequence of photographs 
has ultimately been experienced as an array of ritual seasonal ex-
peditions which allowed me to discern its geomorphology in its 
cyclical dynamics, in relation to the surrounding territories and 
grasp the recurring machinic conditions which administer its 
waters. In a sort of ceremonial explorations, this field researches 
unveiled the river entanglements to the built environment and its 
human-induced mechanical behaviour, helping to recognize its 
ongoing modifications, and becoming aware of the multiplicity 
of dynamics that have been interlaced through time across the 
basin. 

PIAVE AT 10 km INTERVALS
A [SECTIONAL] PHOTO-ESSAY

In the following pages, this journey is described thus departing 
from the current river outlet and pausing every 10 km to observe, 
document and describe its condition and how it relates to its 
surroundings. "is operation has built up a sectional photo es-
say, which acts as a tool to understand the river and triggers the 
questions addressed in this thesis. Photographs have been taken 
with two types of camera and lenses (digital and analogic), to 
capture the vast river section, or alternatively with a phone-cam-
era, where the conditions were too impervious or di$cult. Main 
sectional photographs are arranged in columns (on the left page) 
and are accompanied by smaller images describing the condition 
of the banks (on the right page). "e essay demonstrates ines-
capably that we can only detect the machine across the landscape 
when its main hinges get markedly manifested through major 
infrastructures, yet it remains everlastingly concealed in the un-
derground pipes, buried foundations and in-cave power houses. 
It also aims to exhort to re-start from the river, so to look for a 
re-understanding and re-reading of the landscape qualities and 
rationalities of whom the river belongs to. "is also means to 
question its condition between historical inheritance and current 
dynamics and the lost creative capacity of water, which before 
becoming energy had generated environments, societies, econo-
mies, cultures, in one word the riparian landscape.
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P24
P23
P22
P21
P20
P19
P18
P17
P16
P15
P14
P12
P12
P11
P10
P9
P8
P7
P6
P5
P4
P3
P2
P1

12°42’38” N
12°43’34’’ N
12°38’16’’ N
12°31’48’’ N
12°27’11’’ N
12°23’12’’ N
12°20’40’’ N
12°17’25’’ N
12°15’27’’ N
12°19’07’’ N
12°04’45’’ N
11°59’02’’ N
11°56’10’’ N
11°57’28’’ N
12°03°47’’ N
12°10’35’’ N
12°16’13’’ N 
12°22’20’’ N
12°27’12’’ N 
12°27’12’’N 
12°30’59’’N 
12°33’26’’ N
12°39’31’’ N
12°43’40’’ N

46°37’21’’E 
46°35’9’’ E
46°34’44’’ E
46°32’56’’ E
46°29’5’’ E
46°25’43’’ E
46°21’4’’ E
46°12’37’’ E
46°09’38’’ E
46°07’48’’ E
46°04’12’’ E
46°01’34’’ E
45°55’73’’ E
45°53’26’’ E
45°50’50’’ E
45°51’02’’ E
45°47’53’’ E
45°45’16’’ E
45°42’39’’ E
45°42’39’’ E
45°39’48’’ E
45°37’45’’ E
45°34’43’’ E
45°31’44’’ E

1832 m.a.s.l.
1421 m.a.s.l.
1031 m.a.s.l.
896 m.a.s.l.
735 m.a.s.l.
683 m.a.s.l.
494 m.a.s.l.
388 m.a.s.l.
355 m.a.s.l.
387 m.a.s.l.
266 m.a.s.l.
229 m.a.s.l.
214 m.a.s.l.
168 m.a.s.l.
127 m.a.s.l.
78 m.a.s.l.
58 m.a.s.l.
26 m.a.s.l.
8 m.a.s.l.
8 m.a.s.l.
7 m.a.s.l.
7 m.a.s.l.
3 m.a.s.l.
0 m.a.s.l.
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P Piave
N North Latitude
E East Longitude
m.a.s.l.  Meters Above Sea Level

The photo-essay plan
1. Divide the entire 222 km Piave 
River lenght into segments of 10 
km long. 
2. Start from P1, at the river 
source, locate each dividing 
point as precisely as possible. 
Photograph the river section and 
its sides conditions.
3. Repeat the process 24 times, 
until P24, the river source, is 
reached and photographed.
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San Donà di Piave

Eraclea

Cortellazzo

4 masl

3 masl

0 masl
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WET PLAIN

41
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Noventa di Piave

Ponte di Piave

Ponte della Priula

7 masl

8 masl

8 masl

43



7

8

9

44PHOTO-ESSAY



Grave di Papadopoli

Nervesa della Battaglia

Vidor

26 masl

58 masl

78 masl
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Pederobba

Quero

Busche

127 masl

168 masl

214 masl
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Ca’ Marinello (right side embankment)
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Bambù (left side embankment)
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Fener

Belluno

Ponte delle Alpi

229 masl

266 masl

387 masl
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Longarone

Castello Lavazzo

Davestra

355 masl

388 masl

461 masl

53



19

20

21

54PHOTO-ESSAY



Pieve di Cadore

Cima Gogna

Santo Stefano di Cadore

494 masl

683 masl

735 masl
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Busche 
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Sappada

Cima Sappada

Peralba

896 masl

1031 masl

1421 masl
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1. A SYSTEM IN CRISIS

«In every stage of social life, in every economic order, in every period of legal history until 
now, things have somehow been appropriated, distributed and produced. Prior to every legal, 
economic and social order, prior to every legal, economic or social theory, there is this simple 
question: Where and how was it appropriated? Where and how was it divided? Where and 
how was it produced?» —Carl Schmitt, Appropriation/Distribution/Production, 1953

Recent times have seen the rise of claims about the overuse of water, land and unsuitable 
productive processes that provoke emerging environmental crisis, leading to increasing 
competition over environmental resources. Given the current ongoing urbanization, cli-
mate change, food and energy scarcity we are facing emergent instability, large-scale mi-
grations and human conflicts (Lokman 2016). Rather than being a natural consequential 
condition, water scarcity is mostly designed (Goodbun et al. 2014) and, as Deleuze and 
Guattari pointed out, scarcity is “planned and organized in and through social produc-
tion” (1987, 28–29). Whether we talk about lack of water, desertification, air pollution, 
housing or refugees’ crisis, these conditions can all be explained as the outcome of specif-
ic processes of appropriation and exploitation of natural resources whose consequences 
unfold within our present social and political order. 
 Global changes in climate, hydrology, biodiversity, soil erosion, resource ex-
traction, pollution and other socio-environmental transformations has recently led sci-
entists to recognize the emergence of human systems as a global force transforming the 
Earth, marking the beginning of a new epoch of geologic time. !e capitalist form of 
planetary urbanization and the processes associated with the urban metabolic —symbi-
otic— relationship with nature have been recognized as drivers of anthropogenic climate 
change and recently come in global public concern (Swyngedouw 2017). In the past dec-
ade the scientific community, and those attuned to the realities of the global dynamics, 
have tried to shift the media attention to the current environmental crises such as the 
warming condition, the oceans acidification and the ice caps melting and raise aware-
ness on their correlation with industrial activities. Although some of the consequential 
changes are sometimes quite slow and pervasive to recognized - and despite the 45th US 
President Donald Trump’s denial proclamations1 —they have been eventually universal-
ly acknowledged.  In these precarious times —variously referred to as the Anthropocene2 
(Crutzen and Stoermer 2000), the Great Acceleration (Ste"en, Sanderson, and Tyson 
2004)3, Capitalocene (Moore 2015), Chthulucene (Haraway 2016), — being required 
to face and respond to the multiplicities of the current systemic crises means facing a 
daunting set of challenges. 
  With this first chapter, I want to set aside the focused geological discussion 
and scientists’ debate over stratigraphic markers (Crutzen and Stoermer 2000; Zalasie-
wicz et al. 2008) given that environment indicators are telling enough (Ste"en, Crutzen, 
and Mcneill 2008; Ellis 2014; Carrington 2016; Davison 2019). I rather explore the 
condition of the current climate regime by analysing how processes of accumulation, 
exploitation and exhaustion of natural capital have contributed to the ‘great acceleration’. 
!rough the analysis of some of parts of the Piave basin, particularly areas character-
ised by hight altitudes (like in the Marmolada glacier), as well as in lower ones (like 
those operational space hosting systems of production and or touristic activities), the 
first chapter argues that the Piave, interpreted as a Capitalocene river, is exemplary of the 
alpine territorial crisis. It ultimately supports the experimentation of defining alternative 
ways to describe the territory, to address questions of urbanization beyond urban forms 
of agglomerations and their broader geo-metabolic interdependencies.

1
On June 12th, 2013 Trump had 
declared global warming a 
“hoax.” As an unusually pow-
erful ice storm ripped through 
the southern part of the Unit-
ed States, Trump announced 
that climate change is a “hoax”, 
shortly after having claimed the 
previous day that “The concept 
of global warming was created 
by and for the Chinese in or-
der to make U.S. manufactur-
ing non-competitive”(Schulman 
2016).

2
The Anthropocene label, pro-
posed in the 2000s by specialists 
in Earth system sciences, (an of-
ficial expert group lead by Dutch 
Nobel Prize-winning atmospher-
ic chemist Paul J. Crutzen), is an 
essential tool for understanding 
what is happening to us. It is 
currently discussed that An-
thropocene should begin in 1950 
and is likely to be defined by the 
radioactive elements dispersed 
across Earth by nuclear bomb 
tests. The Anthropocene is not a 
formally defined geological unit 
within the Geological Time Scale; 
officially we still live within the 
Meghalayan Age of the Holocene 
Epoch. A proposal to formalise 
the Anthropocene is being devel-
oped by the Anthropocene Work-
ing Group (AWG) to be evaluated 
by the International Commission 
on Stratigraphy and the Interna-
tional Union of Geological Sci-
ences. The AWG report the term 
as ‘widely used since its coining 
by Crutzen and Eugene Stoermer 
in 2000 to denote the present 
geological time interval, in which 
many conditions and processes 
on Earth are profoundly altered 
by human impact. This impact 
has intensified significantly since 
the onset of industrialization, 
taking us out of the Earth Sys-
tem state typical of the Holo-
cene Epoch that post-dates the 
last glaciation’(Working Group on 
the ‘Anthropocene’ 2019).
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3
Echoing Karl Polanyi’s notion 
of ‘The Great Transformation’, 
and his book by the same name 
(Polanyi 1944) the term ‘Great 
Acceleration’ was firstly used in 
2005 at the Dahlem Conference 
on the history of the human–en-
vironment relationship. Similarly 
to Polanyi’s understanding of the 
nature of modern societies, the 
term ‘Great Acceleration’ aims 
to describe the interlinked na-
ture of the post-1950 changes 
across the biophysical and so-
cio-economic spheres (Steffen 
et al. 2015).

Left
Soil erosion od the Piave River 
embakments, in the high plain. 
Author’s photograph (2018)
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A NEW CLIMATE REGIME

«Because people have failed to understand the rules [of urban development], the countryside 
has been emptied, cities have been filled beyond all reason, concentrations of industry have 
taken place haphazardly, workers’ dwellings have become hovels. Nothing was done to safe-
guard man. "e result is catastrophic…It is bitter fruit of a hundred years of the undirected 
development of the machine.» —Le Corbusier, "e Athens Charter, 1957

For the planet, the mid-twentieth century marked what Anthropocene thinkers usually 
call the “Great Acceleration”4, a change in the Earth’s existence, a profound and perma-
nent retransformation of earth’s ecology. "e temporal phase marked a tipping point 
of deforestation, climate acidity and ocean exhaustion. It also marked the beginning 
of mass consumption, (which would soon have reached millions, and then billions, of 
people) and an unprecedented upsurge in energy mobilization. Between the 1800 and 
2000 extraction of coal first, and then hydrocarbons and uranium, increased energy con-
sumption by a factor of forty (Ste!en et al. 2015; Fressoz and Bonneuil 2016). It has 
been discussed that the Anthropocene should be considered as beginning near the end 
of the eighteenth century, about the time that the industrial revolution began, and that 
such a date should be 1784, when James Watt conceived the first prototype of the steam 
engine as an improvement of the Newcome Machine (developed by "omas Newcome 
in 1705), the very first application of steam to an industrial process. "e Industrial Era 
marks therefore the initial phase of this new epoch (between ca. 1800 and 1945) encom-
passing three main wrenching events: World War I, the Great Depression, and World 
War II. "e second World War indeed registered a radical energetic spurt when human 
enterprise suddenly accelerated, triggering the most rapid pervasive shift in the hu-
man-environment relationship. Even if it set conditions for the acceleration to halt, the 
war proved as a crucial pivotal moment. Shrinking cities, diminishing population and 
growth of the world economy were actually the circumstances that paradoxically initiat-
ed the Great Acceleration5.

Decisively, WWII pushed human heinous nature to paroxysm, having found a 
decisive tool to transform the Earth with the invention of the perfect emblem of human 
excess: the atomic bomb. "e US Manhattan Project, for instance, a pure political will 
to test the e!ect of nuclear bomb on an urbanized area, is the operation that heavily 
marked the relationship with nature. Two weeks after the first nuclear explosion on July 
16th, in Trinity, New Mexico, cities of Hiroshima and Nagasaki ceased to exist6. Precisely, 
nuclear tests embodied the sparks of the era: radioactive isotopes from the detonation 
were emitted to the atmosphere and spread worldwide entering the sedimentary record; 
trinite, a unique rock of its kind, in fact had never existed before 1945. "ese green glass 
fragments, based on silicon and feldspar, can only take shape in the presence of very high 
temperatures generated by a nuclear explosion and for this reason the rock also takes 
the name of “atomite”7. Following the economic depression, an incredible scientific and 
technological dynamism, business fast expansion and rapid population growth (which 
doubled in just 50 years and reached over 6 billion by the end of the 20th century), 
are factors that classify the second stage of the Anthropocene. Out of the war came a 
number of new technologies, many of which represented new applications for fossil fuels 
(Ste!en, Crutzen, and McNeill 2008) and praised oil as a mode of energy that could 
advance economy and democracy for production and consumption across nations alike: 
“in the post-World War II period, capital, technology, and progress were coupled into 
landscapes of development, which promised to extend the American dream of peace and 
abundance to all the people of the planet”(Ghosn 2008, 19)8. 

In 1957, Lewis Strauss, director of the U.S. Atomic Energy Commission, 
launched the operation Project Plowshare, a Pandora’s box.  “Enormous energy, relative-
ly inexpensive, compact and easily transportable. "is is the new power tool that Plow-
share may add to man’s resources of useful energy, to do jobs never before practical or 

4
The original 24 indicators (12 
indicators for the human enter-
prise and 12 for features of the 
Earth System) were published 
in the first International Geo-
sphere-Biosphere Programme 
(IGBP) synthesis in 2004 where 
the ‘Great Acceleration’ graphs, 
showing socio-economic and 
Earth System trends from 1750 
to 2000, were originally pre-
sented as part of the synthesis 
project of the International Geo-
sphere-Biosphere Programme 
(IGBP), undertaken during the 
1999–2003 period. See “Global 
Change and the Earth System: 
A Planet Under Pressure” (2004). 
Steffen W, Sanderson A, Tyson 
PD et al. The IGBP Book Series. 
Berlin, Heidelberg, New York: 
Springer-Verlag, 336 pp.

5
Just to mention a couple of 
examples: in 1933, albeit its 
precarious conditions, Germa-
ny embarked on the 6000 km 
long German autobahns project; 
whilst, across 1940 and 1944, the 
USA industrial production tripled 
to cope with military demands 
(American soldiers in those years 
consumed 229 times more ener-
gy compared to their predeces-
sors).

6
The Manhattan Project lasted 
20 years and made use of 770 
million dollars, about 4 billion 
in today’s dollars. The Ameri-
cans conducted 27 explosions 
for civilian use. Simultaneously, 
on the other side of the world, 
the Soviet Plowshare was called 
Project 7 for civilian usage re-
search, and produced almost 150 
nuclear explosions. Either sides 
of the world had to provide its 
people with a standard of living 
and consumption to maintain 
social order and ensure military, 
economic, cultural and political 
victory (Viallet 2019).

7
Other unprecedented rocks, 
first discovered only in the early 
2000s, are the so-called plasti-
glomerates, formed by the accu-
mulation, melting and hardening 
of plastic waste.
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Left
Trends from 1750 to 2010 for ten 
of the socio-economicgraphs 
with three splits for: OECD 
countries, the so-called BRICS 
(Brasil, Russia, India, China 
(including Macau, Hong Kong 
and Taiwan where applicable), 
and South Africa), countris, and 
the rest of the world (Steffen et 
al. 2015, 6).

8
As Davide Nye noted, the inven-
tion of the atomic bomb inven-
tion has been seen as one of 
the US technological sublimes 
together with the first manmade 
flight to the moon and the resto-
ration of the Statue of Liberty in 
1986(Nye 1994, XV).
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even possible”9. As nuclear explosions moved huge masses of earth in excavation jobs10, 
re-shaping the geography of the land in dimensions never before possible, meeting the 
needs of man, his struggles against the geography nature has pitted against him. In 1945 
Julien Huxley (famous scientist and first UNESCO chairman) indeed publicly declared 
that nuclear bombs could be used to dissolve polar ice caps, whilst other prominent fig-
ures from the period spoke of taking down mountains, diverting rivers, irrigating deserts, 
creating life in areas where there was no sign of human existence. "ese massive e!ects 
permitted a highly promising capacity to extract resources that had been impossible, or 
economically impractical, before. Technology applied for use in warfare became, once 
conflicts were ceased, instrumental tools for civil development: submarine radars to find 
shoals, parachutes nylon fibres became suitable fishing nets, military tanks (developed 
jointly by Americans, Germans, French, Italian and Russian industries) started to be 
applied as models for crawler machines (harvesters in the fields, skidders for logging 
operations, bulldozers), implied as machines for the acceleration of deforestation –, were 
means for both development of rural and peri-urban areas and to access natural resourc-
es (Viallet 2019). Between 1945 and 1965, the US and Western Europe increasingly 
drained the world’s raw materials (uranium, aluminium, oil, wood, water, agricultural 
products), whilst the rest of the world was reduced to the West’s private turf. Across 
the industrialized world, capitalist societies were controlling resources in Asia, Africa, 
America and the Middle East, with U.S. companies alone making 85% of the world’s 
new investments11. Investment made into heavy industry and the military during the 
war continued afterwards, and the pressure on the global environment from this bur-
geoning human enterprise intensified rapidly (Ste!en, Crutzen, and McNeill 2008). "e 
USSR exploited its lands and resources in a surge of productivity that gradually led to 
environmental catastrophes we all know: the destruction of the Aral Sea, coal pollution 
and nuclear contamination (Longhin 2017; Longhin et al. 2019). If the fact that human 
existence became the determine form of planetary existence is hardly an uncontroversial 
concept, yet the criteria to frame specifically this acceleration phase of exploitation are 
still debated (Povinelli 2017a). Some geologists place it with the invention of agriculture 
at the beginning of the Neolithic Revolution, whilst others peg it to the beginning of 
the 1950’s with the detonation of the atomic bomb and the sedimentation of  radioactive 

9
American advertising in Humans 
– Destroyer of the Earth (Viallet 
2019).

10
In Panama 300 nuclear bombs 
were used to excavated the 
canal; thermonuclear bomb, 
also called hydrogen bomb or 
H-bomb, was considered to cre-
ate an artificial harbour at Cap 
Thompson in Alaska; a motorway 
was planned to build through the 
Bristol Mountains in the Mojave 
Desert by exploding 22 nuclear 
devices.

11
At the end of the war, with Eu-
rope in ruins, the United States 
had stockpiles of reserve cur-
rency. It produced and con-
sumed 60% of the world’s oil, 
maintained 60% of all global 
industrial production and repre-
sented one-third of global GDP.  
Over the decades, Latin America 
were literally emptied of raw ma-
terials, to the benefit of Western 
countries with ever-increasing 
comfort.

12
This new research is part of 
IGBP’s final synthesis “The Tra-
jectory of the Anthropocene: 
The Great Acceleration.” (2015). 
Steffen, Will, Wendy Broadgate, 
Lisa Deutsch, Owen Gaffney, and 
Cornelia Ludwig. The Anthropo-
cene Review 2, no. 1: 81–98.

On June 2, 1953, Mussolini 
pressed the button which fired 
a 7,500-pound charge of 98% 
gelatin, 65’ below the water 
level of Lake Santa Croce, to 
open the water tunnel that 
would completed the Piave first 
system, claiming the attention 
of both European and american 
engineers.
(Enel Historical Archive, Naples)
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elements in the stratigraphy, together with an ‘array of other signals, including plastic 
pollution, soot from power stations, concrete, and even the bones left by the global 
proliferation of domestic consumption of chickens are under consideration (Carrington 
2016).

Recently updated to 2010, the ‘Great Acceleration’ graphs12 (Ste!en et al. 
2015) show that indications of the post-1950 acceleration in the Earth System are clear. 
Only beyond the mid-20th century there is clear evidence for fundamental shifts in the 
state and functioning of the Earth System: the beginning of large-scale use by humans 
of a new, powerful, energetic source (fossil fuels) is unquestioned. It is the era of cheap 
petrol, omnipresent plastic, asbestos, massive flows of concrete, hundreds of thousands of 
chemical molecules and biocides accelerates (Viallet 2019). Resource use has continued 
to grow through the most recent decade. Interestingly, the updated study has changed 
the number of McDonald’s restaurants with primary energy use as an indicator for glo-
balisation, as a key indicator related “directly to the human imprint on the functioning 
of the Earth System and is a central feature of contemporary society” (Ste!en et al. 
2015, 3). Graphs clearly show that the quantity of fertilizer consumption and water 
use have spiked rapidly as well, although probably large-scale dams are experiencing a 
levelling period because of the saturation of large rivers, water use will be majorly ex-
ploited through underground abstraction. What emerges is that the Great Acceleration 
is reaching criticality, that we have come to a threshold. "e recognition of capitalistic 
processes based on fossil fuel and natural resource exhaustion, as the upholder of the 
condensation of power, capital and nature, requires an intellectual state shift in order 
to revolutionize views and praxis (Fressoz and Bonneuil 2016; Malm 2018). It is this 
Anthropocene that asks the most relevant question of our time: what are the causes of 
today’s planetary crisis? 

"e Anthropocene concept reaches far beyond the definition of a man-driven 
era, it expresses that the human-environment interactions are not bi-directional, but 
each reaches across di!erent space and time scales (Verburg et al. 2016). As Povinelli 
put it, “the Human has exerted not a malignant force on the meteorological, geological, 
and biological dimension of the earth but only a specific formation of human sociality 
—capitalism or carbon-based capitalism— to the benefit of only specific subjects with-
in this formation” (Povinelli 2017b, 297). "us, which narratives can we scrutinise and 
o!er to change both ideas and systemic praxis? Undoubtedly, being able to recognize 
and identify a specific set of rationalities in economics, in science, in power —following 
Moore’s thought (2015)— means to expose a certain type of activities or infrastructures, 
such as mining, logging, the constructions of dams and energy plants, liable for conse-
quential ecologic conditions. "e use of terms like Capitalocene, instead of (popular) 
Anthropocene, can therefore be useful in the stressing of our current socio-ecologi-
cal trajectory as that of which cannot be posed without questioning the processes and 
capitalism itself (Moore 2015) and the growing number of territorial conflicts raised 
around source availability, its extraction and productive processes. Capitalocene chal-
lenges certain assumptions that were deemed fundamental to the modern West: human 
exceptionalism and the concept of sustainable development. As explained by Bonneuil 
and Frezzos (2016) the first one implies an ontological break between the human as a 
subject of entitlement over nature considered as the object. What this entails practically, 
is thus the interruption the expansion of what McNeill calls the human niche construc-
tion (McNeill 2000). "e modernity technological achievements have allowed for its 
augmentation “far beyond anything that unaltered nature could provide by processes 
of cultural evolution far more rapid than biological evolution” (Ellis 2014, 22).  In this 
frame, what is at stake is the modern embedded definition of freedom, where human-
kind has the autonomy to operate in the search of higher achievements and its own 
benefit. Secondly, the deletion of the illusory reassuring idea of the ‘sustainable project’. 
Pervasively, in neoliberal market-based capitalism, planning proposals and architectural 
projects, especially dealing with climate-endangered territories or areas exposed to dis-
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 1
As Prof. of hydraulics Andrea 
Rinaldo reminded me during a 
conversation. The work for the 
deviation of the river initiated in 
1674 and were completed in in 
1683 by the Serenissima Repub-
lic of Venice, as the result of 
long consultations and debates 
that initiated in 1560 to protect 
lands from flooding, avoiding 
the silting up of the lagoon and 
maintain the main water infra-
structure fundamental for ve-
netian commerce.

2 
The building site for the con-
struction of the dam in Sot-
tocastello, that created the 
Cadore Lake, included the first 
bridge in prestressed concrete 
ever built in Italy.

3 

Bombing and stone extraction 
for the production of concrete 
at the building site of the dam 
of Pieve di Cadore in Sottocas-
tello, 1940s, along the Piave 
River. 
LUCE, Uomini sul Vajont, 1959.
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aster risk, are unable to o!er alternative visions disentangled by development opportuni-
ties. As some examples of interventios presented later in this text, perpetuating a culture 
of carbon forms, these type of project an eco-imagery of (green) resilience which still 
couples climate adaption to growth13. 

"e idea that growth in its current resource-eager form is incompatible with 
environmental stability and recovery has been pushed forward since the 1972 Club of 
Rome’s report over the limits to growth (Meadows et al. 1970) which outlined 13 sce-
narios for the future. Following other two ground-breaking publications, Osborne’s Our 
Plundered Planet and Vogt’s Road to Survival (1948; Vogt 1948) that called for limiting 
the world’s natural resource consumption, it highlighted the bio-physical limits of the 
planet, and classified pollution, lack of resources and overpopulation as the factors of 
twentyfirst century industrialized society. On April 22, 1970, the first Earth Day was 
established. Since the 1960s the idea of the Earth fragility started to be widely acknowl-
edged: the Moon landing in 1969 contributed also to convey the idea of the planet as 
a fragile ecosystem, and even the detonation of the atomic bombs instigated the no-
tion of the earth (Gaia) as something that could be destroyed. Hannah Arendt’s 1963 
observations on the launching of Sputnik and the worldview would be relevant here, 
as James Lovelock’s Gaia hypothesis published shortly later in the wake of the revo-
lutionary Apollo 8 photograph of earthrise, broadcast live on Christmas Even in 1968 
(Povinelli 2017b). 
"e idea of the urgency to restrain growth has however been rapidly swept under the 
carpet, as quickly as the emerging development of renewables technics14. "e market 
economy was unleashed in the mid-1970s, with devastating e!ects on the knowledge 
accumulated until that point. Simultaneously, what started to escalate was the emerging 
regime of “flexible accumulation”, as Harvey a#rmed, the real novelty and key feature 
of the 1970s and 1980s (Harvey 1989). "e “flexibility” of capital proved also the ability 
of adaptation, in Fernand Braudel’s words (1982): “let me emphasize the quality that 
seems to me to be an essential feature of the general history of capitalism: it’s unlimited 
flexibility, its capacity for change and adaptation. If there is, as I believe, a certain unity 
in capitalism, from thirteenth-century Italy to the present-day West, it is here above all 
that such unity must be located and observed”. 

Processes of anthropization through agriculture and urbanisation represent 
this concept, having more vastly degraded the Earth’s living tissue. Energy has been 
fundamental to transform the planet, to urbanise and domesticate ecosystems. By ev-
er-greater scales of social and material exchange, through ever-more intensive produc-
tive dynamics, many of the infrastructural landscapes, sustaining and empowering the 
urbanised environments, were systemically re-territorialised as extended urban systems, 
and currently dictate socio-ecological crises accelerated by climate change (Brenner 
and Elden 2009; Ellis 2014; Sheller and Figuerosa 2017; Brenner and Katsikis 2020).  
Over the time we have come to realize that the construction of complex infrastructur-
al systems, such as hydro-power infrastructures, triggering river and coastal ecologies, 
have profoundly altered landscape dynamics, as well as the built environment (Lokman 
2016). Across North America15 and Europe, large scale hydro-power infrastructures 
were built steadily until mid 1970s, when— once the majority of the most produc-
tive rivers were saturated— the negative social and environmental impacts started to be 
acknowledged. Modification to water system and river flow alterations were everyday 
activity across the entire twentieth century. Every inhabited territory perceived water 
presence as something to manage, an issue to be solved, an impediment in many cases, 
or something that need to be regulated rigidly and limited geographically. Even in major 
cities the practice of covering and piping rivers was considered both an opportunity and 
wise defensive choice. "e symbiotic relationship between man and water started to 
change markedly even in the densest urban areas. Nowadays in cities like Milan, Brussel, 
Paris, London, as well as in New York and Moscow, thousands of kilometres of rivers 
invisibly flow underground as the result of meticulous works cross the last two centuries 

13
As interestingly argued by Yarina 
(2019) through some examples, 
recent large investment towards 
the managment of flooding risk 
and rising sea level are yet con-
structued through and for he 
production of capital : the BIG U 
Project for the 2014 De Blasio’s 
grand plan for a resilient Man-
hattan, argues that flood protec-
tion should include possibilities 
for growth; the 2019 Oceanix City 
(again by Biarke Ingels Group), a 
floating archipelago metropolis 
for 10,000 residents, designed as 
part of a UN-Habitat initiative; 
the ring-shaped dykes in Ho Chi 
Minh City, Vietnam. For an in-
depth analysis of eco-imaginar-
ies see: Spencer, Douglas (2019), 
‘Island Life: The Eco-Imaginary of 
Capitalism’ in Log, no. 47: 167–74; 
Adams, Ross Exo (2014), ‘Notes 
from the Resilient City’ in Log, no. 
32: 126–39.

14
Solar panels became quite pop-
ular in the early 1950s housing 
appliances of Florida, where 80% 
of homes used them. The sys-
tem, conceived by Maria Telkes 
at MIT, was 75% self-sufficient, 
therefore threatening coal-pro-
duced electricity.

15
The first hydro turbines were in-
vented in the late 19th century to 
power a theatre in Grand Rapids 
(Michigan) and then, to power 
streetlights in Niagara Falls (New 
York). Alternating current then 
made possible the first hydro-
power plant at Redlands Power 
Plant, California in 1893. Since 
the beginning of 1920s, the US 
Army Core of Engineers began to 
build hydropower plants widely 
across the country(Moran et al. 
2018).
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(Bologna 2000; Rosso 2017). 
It can be a$rmed that Italy joined the era of Anthropocene after the war, 

when, in its early Republican years, industry re-started and cities and economy devel-
oped, initiating the Great Acceleration here too.  After being for centuries a living re-
pository of collective memory, the Italian landscapes ceased to suddenly be considered a 
common good and, more and more often, became developers’ terrain (Settis 2013, 11). 
"e di!use impermeabilization and densification of the territory, narrowing of water 
courses, the progressive occupation of floodplain, together with the reduction of tree 
covered areas, have exacerbated soil erosion phenomena and flooding events, worsening 
a geological condition which by nature is already quite problematic. 

"e artificial condition of the territory now paradoxically seems to be more in 
need of further artifice, extra engineering rather than wider-nature, a sort of higher-ma-
chinic approach (Ronchi 2000; Rinaldo 2009). In the Veneto region, in particular, from 
the territorial Serenissima regulations to the current planning strategies, we have wit-
nessed a marked managment shift (Cosgrove 1993; Cosgrove and Petts 1990; Vallerani 

Italian southern landscapes 
across summer 2017. 
Photo by Gabriele Galimberti.
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2017). Industrialisation devalued local alpine economies to focus on the exploitation of 
its resources, water and landscape. Following the socio-economic development of the 
lower valleys, since the post-Fordist era the alpine region has been majorly identified as 
an ecological zone at the margin of urban conglomerations. Furthermore, the current 
mainstream ideology of the mountain being just a nature winter/summer retreat have 
conducted the accumulation of investments and infrastructures on certain consolidated 
(and more attractive) areas to the detriment of others, resulting in an unbalanced devel-
opment of the inhabited alpine environment. In the past decades what has prevailed is a 
neglectful approach to the responsible part played by the requirements of the urban de-
velopment: the ever-expanding impermeabilization of the soil together with the endless 
piping of streams and creeks, an expansion of methods of water abstraction now pervad-
ing also the low plain, with result of a growing pressure over the landscape and raising 
conflicts around water scarcity. As Malm puts it (2018, 11), “postmodernity seems to be 
visited by its antithesis: a condition of time and nature conquering ever more space. Call 
it the warming condition”.

Mount Fior (1824 masl), Asiago 
Plateau. Vaia consequential 
landscapes crosscut by new in-
frastructures for skiing and ar-
tificial snow production. Site of 
the expansion of the ski resort 
Le Melette. Author’s photographs, 
January 2020.
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THE WARMING CONDITION 

«Ice storm rolls from Texas to Tennessee – I’m in Los Angeles and it’s freezing.   
 Global warming is a total, and very expensive, hoax! » —Donald J. Trump %201316

Among the many ongoing processes of environmental crisis,% the warming condition 
has the capacity to cloud the horizon, as Andreas Malm argues, having a “special inner 
propulsion and potential” and representing “history and nature falling down on socie-
ty” (Malm 2018, 15). Beyond a!ecting%humanity, global warming poses a fundamental 
threat more immediately and directly to neoliberal capitalist processes of growth and 
accumulation. Framing the current ‘climate regime’ (Latour 2018) and this new epoch of 
geologic time in which we humans are forced to realise that our actions define us as di-
rect drivers of the environment has not a geological concern, but an environmental, social 
and political one. "e anthropogenic (as made by humans) essence of both achievements 
and disastrous results is connected to the idea of humanity as single-bounded agent of 
the environmental crisis.  "e current crystallization of this concept in the contemporary 
thought, as Jason Moore argues (2017), side-lines a more critical thinking which should 
focus over who —rather how— created the environmental crisis in the first place. If we 
pose the assumption that there is no environment in general, but only “an environment 
for specific mode of existence” (Lahoud 2018), we therefore need to acknowledge a more 
specific credit, a shorter list of agents implied in the enviromenta modification, that are 
both “propellers” and “gainers” within this process (Moore 2017). 

In winter 2016, as I approached the first steps into this work, the year ended 
as yet another hottest year on record: the average temperature on earth was recorded at 
1.3°C above pre-industrial levels, briefly after, at COP 21 in Paris17, the leaders of 195 
nations declared they would limit the temperature increase “well below 2°C” and “pursue 
e!orts” to stop it at 1.5°C18 (Copernicus Climate Change Service 2017; Carrington 
2017). Briefly after, in the same year, July was summed up as the hottest month ever 
recorded worldwide with temperatures hitting 54°C in the area around the Persian Gulf; 
in November, news from eastern Sudan reported villages engulfed by drifting sands as 
rivers water levels dropped drastically and forests turned into deserts; shortly after the 
city of El Lato in La Paz, Bolivia, ran out of water and declared a state of emergency as 
the glaciers feeding the cities in dry periods shrunk or disappeared. 
Since 1880, the thermometer have registered a rise of 0.85°C, and this trend gets am-
plified in the polar regions: glaciers are shrinking of 60-140 meters per grade. "e sce-
narios of the UN Intergovernmental Panel on Climate change (IPCC) foresees a total 
temperature rise by the end of the present century of between 1.2°C and 6°C (Fressoz 
and Bonneuil 2016). "e dynamics we are witnessing are the outcome of a long process 
of exploitation, the past overtaking the present, “there is no synchronicity in climate 
change” (Malm 2018, 11), although with an unprecedented rhythm which looks like the 
new normal. As I am working over the final stages of this thesis across summer 2020, a 
long array of alarming news clocks in from distanced areas of the planet at an intensify-
ing pace: ‘Italian homes evacuated over risk of Mont Blanc glacier collapse’ (6 August), 
‘Canadian ice shelf area bigger than Manhattan collapses due to rising temperatures’ (7 
August), ‘Greenland ice sheet lost a record 1m tonnes of ice per minute in 2019’, (20 
August); and more, ‘Earth has lost 28 trillion tonnes of ice in less than 30 years’, (23 Au-
gust)(Giu!rida 2020a; Marcoz 2020; Reuters 2020; Carrington 2020; McKie 2020)19. It 
is like an escalation of events slamming the results of the Anthropocene all at once, the 
‘Great Acceleration’ in full speed. Surface temperature records have shown around 0.9°C 
warming since the year 1970, a warning rate of about 0.18°C per decade (Hausfather 
2020). "e Intergovernmental Panel on Climate Change (IPCC) fifth assessment report 
hypothesis of an increase in average temperature of 3.7°C by 2100 suddenly does not 

1970 1980 1990

16
Tweet by @realDonaldTrump on 
12 June 2013.

17
The 2015 United Nations Climate 
Change Conference, COP 21 or 
CMP 11 was held in Paris, France, 
from 30 November to 12 Decem-
ber 2015.

18
Copernicus Climate Change Ser-
vice: ‘Earth on the Edge: Record 
Breaking 2016 Was close to 1,5°C 
Warming’, 5 January 2017; Da-
mian Carrington, ‘2016 Hottest 
Year Ever Recorded – and Sci-
entist Say Human to Blame’, The 
Guardian, 18 January 2017.

19
Angela Giuffrida, ‘Italian homes 
evacuated over risk of Mont Blanc 
glacier collapse’, The Guardian, 6 
August 2020; 
Enrico Marcoz, ‘Ghiacciaio Val 
Ferret, scatta l’allerta crollo: 
evacuate 70 persone.Rischio 
crollo istantaneo’, Corriere della 
Sera, 7 August 2020; 
Reuters, ‘Canadian ice shelf area 
bigger than Manhattan collapses 
due to rising temperatures’, The 
Guardian, 7 August 2020; 
Damian Carrington, ‘Greenland 
ice sheet lost a record 1m tonnes 
of ice per minute in 2019’, The 
Guardian, 20 August 2020; 
Robin McKie, ‘Earth has lost 28 
trillion tonnes of ice in less than 
30 years’, The Guardian, 23 Au-
gust 2020.
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Spatial pattern of expected 
seasonal mean change in the 
Alpine regione for temperature 
(T), precipitation (P), global 
radiation (G), relative humidity 
(RH), and wind speed (WS) 
relative to the reference period 
1961-1990 in summer and winter. 
Left colums: 2021-2050, right 
colums: 2069-2098.
(Gobiet et al. 2013)
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On the background
Graph of the global surface 
temperature records, 1970-2019, 
and 2020 to-date (January-Sep-
tember coloured dots)(NASA 
GISTEMP, NOAA GlobalTemp, 
Hadley/UEA HadCRUT4, Berkley 
Earth, Cowtan and Way and 
Copernicus/ECMWF).
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Map of the Marmolada Principal 
and Western Glaciers in 1932 
(right) (in Porro, Carlo, and Pietro 
Labus. 1927. Atlante Dei Ghiacciai 
Italiani. Firenze: Istituto Geografico 
Militare); as depicted in SADE’s 
cartographic analysis for the 
development of hydro-power 
infrastructures (centre) (Enel. 
1992. Atlante Degli Impianti 
Idroelettrici, Venezia); and from 
the inventory of the Comitato 
Glaciologico Italiano (2006-
2007). 
Red lines compares the 
shrinkage of the glacier across 
these periods with the current 
satellite view (2020). Author’s 
elaboration.

In 1910 the glacier extended for 
420 hectares, in the early 1960s 
it reached just 364 hecaters 
(Monitoraggio Glaciologico Ital-
iano, 1959-1962). In 2004 Arpav 
recorded an extension of 214,6 
hectares, whilst in 2009 of just 
196,3 hectares.
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Comparison of photographs 
of the Marmolada glacier in 
the 50s (right) and today (left). 
Source: Cnr.

look that pessimistic anymore, meaning that the earth will be warmer than it has ever 
been before for 15 million years20. Probably, by the time this work is printed, records will 
all likelihood be obsolete. "e loss of ice covers entails rising sea-levels, which will dis-
play about a million people per centimetre of altitude in the low-lying coastal areas, and 
will cause a reduced planet’s ability to reflect solar radiation back in the space, resulting 
in the absorption of more heat, thus bringing further warming of the planet (Slater et 
al. 2020).

As the place where specific socio-economic development consequential dy-
namics emerge primarily, the alpine territory is a litmus test for the current climate 
regime. Exemplified through scarcity of resources, unexpected weather extreme events, 
and increasing warming temperature, the environmental crisis is particularly challenging 
in the Alps area, where it is occurring at a faster pace21. "e increase of temperature has 
reached almost two degrees in the past 150 years, more than double of the rest of the 
world (Permanent Secretariat of the Alpine Convention 2019a). Temperature raising 
a!ects the Mediterranean Sea air flow balances and cause unexpected extreme weather 
events: across days 27-30 October the storm Vaia hit north-eastern Italy with peak 
winds of 200 km/h, which compare to a powerful hurricane, causing the loss of a forest 
area equal to 42,500 hectares22. Wind was accompanied with very relevant rainfall: 715 
mm of rain fell across three days in the Veneto region inundating vast amount of terri-
tories and breaking embankments. 

 In the human induced warming condition glaciers are the most reactive el-
ements: di!erently from other ecosystems, like forests or marine environments, which 
could require decades —or a trained eye— to be recognized and related to the warming 
environment, glaciers instantly register changes in the climate. Records declare that cur-
rently they are melting more rapidly and more intensely due to both to the ever-higher 
temperatures caused by greenhouse gases and to darkening, which is induced by carbon 
activities like industrial pollution, soot from fires, debris and dust, resulting in the warm-
ing of their surface as they reduced their ability to reflect sun’s radiation (Paul et al. 2019; 
De Francesco 2020). In this sense a glacier is synchronous to the warming condition, 
as much as it is an extraordinary human induced archive. Besides being an archival of 
historical Earth temperatures thanks to the oxygen isotopes O16 and O18 entrapped 
in-between the ice crystals23, within the glaciers it is possible to recognize when Ro-
mans started lead mining in the annexed territories of Spain, traces of the first atomic 
experiments in the atmosphere, the moment in which the use of unleaded petrol were 
introduced to run vehicles, and recently the presence of microplastics24. 

"e month of July 2020 has just been confirmed as the third hottest ever 
recorded globally, after 2016 and 2019, according to the findings of the Copernicus 
Climate Change Service (C3S) with an extent of Arctic sea ice equal to the minimum of 
previous July, almost 27% below the average of the 1981-2020 period (Paul et al. 2019; 

20
Even, in a ‘business as usual’ 
scenario, IPCC envisions a rise of 
8°C to 12°C by 2300 (http://www.
ipcc.ch/report/ar5/wgl/).

21
Flooding events, river overflows, 
heatwaves, anomalous storms, 
typhoons and landslides are the 
events we witness the most in 
the recent years.

22
Experts estimate that 30 years 
will be necessary to restore the 
envorment to the pre-storm 
condition. The amount of dam-
ages poses a massive challenges 
for the Italian forest sector, be-
cause proper infrastructure and 
management capability to cope 
with the savaged timber are 
lacking.  This refers to both an 
absence of stocking capacity and 
a lack of available experience for 
coordinating the sales of sal-
vaged wood. Currently it is urgent 
to use this wood to avoid phy-
tosanitary problems that might 
affect the entire tree population 
of the north of Italy, causing the 
possible release of CO2 stored in 
trunks. Of the recovered timber, 
around 40% is good quality wood 
for carpentry use, and packaging 
industry could use another 40%. 
Only about 1-2% of the recovered 
wood is used in the musical in-
dustry.

23
The oxygen on Earth is divided 
into three stable isotopes which 
are respectively O16, O17 and 
O18. In nature, the most abun-
dant isotope is O16, which rep-
resents more than 99% of the 
oxygen present on our planet, 
followed by O18 (0.1%) and finally 
by O17 (0.038%).
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De Francesco 2020). Current scenarios foresee that the Alpine glaciers will most notably 
be extinct in 25-30 years, however at the current pace they will disappear by 2030-2035. 
"e reduction and fragmentation of glaciers cover are the most evident feature emerging 
from the confrontation of current data on the Alps with the 1920s first Italian Glacier 
Inventory (Porro 1925; Porro and Labus 1927)25: in Italy in the last fifty years the glacial 
surface has diminished by 30%, meaning an extent shrunk from 527 to 369 km2 which is 
equal to 157 km2 (Smiraglia et al. 2015; Brunello 2020). "e 2018 Annual Glaciological 
Survey of Italian Glaciers (Baroni, Carturan, and Bondesan 2020) recorded that the 
majority of the glaciers are in retreat and a low percentage is stationary. "e Dolomites 
have lost a vast array of glaciers so far, 96% of the measured glaciers are in retreat with 
an increasing tendency to fragmentation. "e Antermoia Glacier, which was marked on 
many cartographies of the beginning of the twentieth century, with a remarkable exten-
sion located across the Antermoia Valley on the Massif of Marmolada, used to drain 
into the Cordevole and Piave Rivers and is now extinct26.  Given that that glaciers have 
constituted the unique replenishment of fresh water for millennia, it is quite alarming 
to acknowledge that they are expected to disappear by the end of the current century.  
In the Marmolada massif, the iconic highest peak (3342 masl) in the Veneto region27, 
the glacier has lost 80% of its volume over the past 70 years, 30% of it —and 22% of its 
spatial surface— just in the last 10 years (Santin et al. 2019). As the largest and most 
symbolic glacier in the Dolomites it “responds better than others to climate change,” 
—Bondesan explained during an expedition in late August 2020— “so the variations in 
volume and dimensions give a clear and immediate indication of climatic changes.”28. 
Marmolada has been measured every year since 1902 and is considered a “natural ther-
mometer” of climatic change. "e glacier’s ice volume has fallen from 95m cubic metres 
in 1954 to 14m today (Bondesan 2020; Giu!rida 2020b)29.

"e majority of the drainage waters flowing from Marmolada are stocked 
within the artificial lake located in the Pian of Fedaia, which also receive by means of a 
gutter the waters of the westernmost part of the ice sheet. As part of the Alto Corde-
vole system, connected to the power plants of Malga Ciapela, Saviner and Alleghe [fig. 
page 74], the reservoir was created by SADE with the construction of a gravity dam in 
1952-55, which although being located in the drainage basin of the Adige River (and 
in the Trentino Alto Adige region), discharges 17 millions of cubic metresthe Piave 
basin30. In the words of Carlo Semenza, principal engineer to the SADE, in the Pian 
of Fedaia the lake resembles an “extraordinary encounter occurred between nature and 
man” 31(Semenza 1957). In order to estimate the glacier supply, with this œuvre SADE 
had indeed made remarkedly technological advancements with pioneering glaciological 
studies on the Marmolada. 

As a consequence, another notably man-made geo engineering is at work. 
In order to slow down the ice loss and the ablation, the glacier is now under cover [fig. 
pp. 80-81]: sheets of geotextile tarpaulins, which measure 70 by 5 m (are hardly distin-
guishable from the packed white snow beneath) are unrolled ever summer in long strips, 
covering an area at an altitude of 2700-3000 m (Agence France-Presse 2020). From 
covering around 30,000 square metres in 2008 when the project began, this year there 
were placed 100,000 square metres of glacier under wraps. Although apparently bring-
ing successful results, it is a process not free from concerns:   besides requesting a vast 
amount of funding and productive processes, the sheets need to be promptly removed 
before the arrival of snow to avoid their cover, break and loss in case of rain and frost.  

As a result of the increase of 2°C of temperature and the current loss of snow 
cover across the Alps, where it is predicted a lowering amount of snow, it will reach only 
altitude of 1,500-2,000 masl, consequently resulting in the moving upwards of 300 me-
ters of the snow reliability line (SRL) (Permanent Secretariat of the Alpine Convention 
2019b). "e economic repercussions of this condition will be mostly tangible on the 
mountain large-scale infrastructures related to winter tourism. In the northern area of 
the Veneto region, it represents the 64% of the local income, and is largely represented 

Previous pages Photographs of 
the Fedaia reservoir, its earth 
easter dam (left page) and the 
concrete western dam (left 
page) with the Marmolada gla-
cier in the background. Author’s 
photographs, summer 2020 (left 
page and bottom right); Luca 
Campigotto, summer 1998, from 
Enel State Archive, Naples (bot-
tom right).

24
The discovery of microplastics in 
the Stelvio Glacier was made by 
a research team from the Uni-
versity of Milan and Milan-Bicoc-
ca which sampled the supragla-
cial sediment in the summer of 
2018. In each kilogram 75 micro-
plastic particles were found and 
the researchers estimate that 
“the tongue of the Forni Glacier, 
one of the most important Italian 
glacial systems, could contain 
from 131 to 162 million particles 
of plastic” (De Francesco 2019).

25
With the occasion of the Inter-
national Geophysical Year (1957-
1958), the glaciological com-
mittee realized the first Italian 
Glacier Inventory using maps in 
scale 1:25.000 from the Istituto 
Geografico Militare (IGM) (Cagna-
ti, Taurisano, and Valt 2003). The 
new Italian Glacier Inventory has 
been produced and updated in 
2016 and describes the 903 gla-
ciers of the Italian territory.

26
In the Dolomites, the glaciers 
of Cima Cadin and Antermoia 
(Catinaccio Group), the Froppa 
Glacier (Marmarole Group), the 
Pisciadù and Mesules Glaciers 
(Sella Group), the Pelmo Glacier 
have now disappeared; the To-
fane, Cristallo, Antelao Glaciers 
and, in at Pale di San Martino 
Group, Fradusta and Travigno-
lo Glaciers are in rapid retreat. 
The diminuishing trend of num-
ber of glaciers loss might be a 
deceptive datum suggesting an 
improvment of their condition. 
However, it is actually telling of 
the growing fragmentation of 
glaciers into smaller pieces.
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27
Unlike the rest of the Dolomites, 
which are composed of dolo-
mite, the range of the Marmolada 
is composed of white limestone 
of coral origin. Divided between 
the provinces of Trento and Bel-
luno, it was selected by UNESCO 
for its striking and austere beau-
ty, for its chemical and physical 
characteristics, and because it 
provides a natural testing ground 
for climate change research.

28
On August 28th, 2020, I joined 
an expedition of the Glaciolog-
ical Committee over the peaks 
of Marmolada, where I met once 
again with Prof. Aldino Bondesan, 
Italian glaciologist and geophys-
ics professor at the University 
of Padua He explained that, ad-
versely from what  was hoped 
for, the pandemic lockdown drop 
in carbon emissions is having 
only a minimal impact on help-
ing to reverse the trend of Mar-
molada and other glaciers, since 
only  a significant global effort to 
reduce emissions would help to 
hault climate change progress.

29
Ibid.

30
Cordevole River is the most rel-
evant right tributary to the Piave 
River and originates between the 
Sella Group and the massif of 
Marmolada, flowing from north 
to south it reaches the Piave at 
S. Giustina.

31
“Il Pian di Fedaia quel vasto al-
topiano sul quale ha inizio da un 
lato la valle dell’Avisio, dall’altra 
quella dell’Arei (bacino del Pet-
torina), affluente del Cordevole, 
è avvenuto, si può dire, un ec-
cezionale incontro fra la natura e 
l’opera dell’uomo. Un lago di 16 
milioni di mc è stato creato nel 
vasto pianoro a mezzo di 2 dighe 
situate una in corrispondenza 
alle sorgenti dell’Avisio, l’altra a 
quelle del rio Arei (Pettorina).” 
(Semenza 1957).

Comparison of photographs of 
the Pian di Fedaia in the 40s 
and just after the construction 
of the dam in 1955. (Sirena 
2016). Author’s elaboration.
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Left page
The Lake of Fedaia (2030 masl), 
located near the Fedaia pass, 
in the municipality of Canazei. 
It is made of an artificial and 
a natural part. The natural 
side (left page) of the lake is 
barred by moraine sediments 
reinforced into a 160 meter long 
barrier. The artificial part, about 
2 km long, is barred by a dam 
of 60 meters height (right page), 
which since 1956 has allowed 
for the production of 20 MW of 
hydroelectric energy. In ancient 
times, Lake Fedaia marked the 
border between the Principality 
of Bressanone which was part of 
the Austrian monarchy and the 
Republic of Venice.
Author’s photographs (2020).

On the left 
Marmolada glacier seen from 
the reservoir. 
ENEL Histocial Archive (Naples).

Below 
Reservoir of Fedaia as seen from 
the Marmolada glacier. 
Author’s photographs (2020).
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Photographs of Marmolada gla-
cier (3342 masl) in August 2020. 
Author’s photographs.
 
Right 
Operations invovled in the 
wrapping of the glacier are visi-
ble in the lower photos. 
Below 
Current condition of the glacier. 
Author’s photograph.Workers 
drag one of the sheets into 
position. 
Photograph by Miguel Medina 
(AFP/Getty Images), Agence 
France-Presse, ‘Italian Team 
Covers Glacier with Giant White 
Sheets to Slow Melting’ in The 
Guardian, June 21st 2020.
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Photographs at 3000 masl at 
the Serauta Peak, where the 
lodge is located (see left page), 
hosting the Great War Museum, 
the highest museum in Europe. 

Through three cableway 
sections, the  lift reaches Malga 
Ciapèla (1450 m), passing 
through the intermediate 
stations of Coston d'Antermoja 
(2350 m) and Serauta (2950 
m) —from where these photos 
were taken— to stop at Punta 
Rocca (3265 m) right in front of 
Punta Penìa, the highest peak of 
the Dolomites (3342 m). 
Author’s photographs (2020).



84A SYSTEM IN  CR IS IS



85



86A SYSTEM IN  CR IS IS

by fourteen ski facilities, whose only half slopes are located above 1500 masl32. On the 
assumptions envisaged by the Paris Accord, firecasting that it will not be possible to 
contain the increase of the average global temperature within 2°C, the snow cover will 
drop by 30% and snow reliability for activities such as winter sports will be practicable 
only above 2500 masl (Sirena 2017) . If in countries like Austria and Switzerland the 
SRL stands between 1200-1300 masl, in those alpine areas more exposed to the Medi-
terranean influence it is located between 1500 and 1800 masl. 

"e cartography produced in the previous pages [fig. pp. 84-85], shows the 
eastern Alps hydrological basin on the left page and the Piave basin on the right page, 
and it makes evident how much the warming condition, represented by the ground tem-
perature gradient colour from red to light blue, is particularly challenging in those areas 
where ski infrastructures are located. Contour lines in white, between red and blue ones, 
demarcates the snow presence (which is hatched in white) and represents the current 
SRL in the region. Upper blue slopes indicate where the line will move in the cases of 
an increase of temperature of +1°C, +2°C or +3°C. "e altitude is not the only concern, 
given in hat the warming temperature, together with conflictual conditions around water 
scarcity, the production of artificial snow will be impractical, as winter 2019 has proved 
already. "ese problems are going to a!ect the entire alpine territory, whose quarter 
sports slopes are built under 1200 masl, a!ecting the winter-touristic locations, where 
the majority of the investments have been poured in the past twenty years. 

"e vulnerability of the Alpine region water scarcity together with the pro-
nounced glacier-melt, are causing the lowering the underground water level, large-scale 
losses in agriculture and forestry and shortages in the generation of hydro-power elec-
tricity (Gobiet et al. 2014). Water flows in European rivers have experienced two ten-
dencies between 1963 and 2000: an increased water availability in the north-western 
areas and a decreased in the south-eastern ones. As consequence, water related conflicts 
are increasing as the quantity of available water is diminishing. In the mountain envi-
ronment it is already visible a change in pattern of season precipitations and lengths of 
drought periods, a condition which is a!ecting in di!erent ways the established regu-
lated water flow across rivers. Undoubtedly, the environmental urgencies causing the 
emerging crisis of the north-eastern Italian territory are mostly related to the decrease 
of water flow across rivers (ISTAT 2019; Orlando 2019). Besides a few exceptions, these 
territories show a drop in the flow of their waterways33, a!ecting both the system of en-
ergy production and the plain irrigation capacity. Scarcity of water is a recurring threat: 
on July 24th, 2017, all the fountains in St. Peter’s, Rome, and one hundred water foun-
tains around the Vatican City, were sealed o! for the first time in living memory. Across 
2019 southern Italy have su!ered a prolonged drought and mounting water restrictions, 
as the year was marked as the driest summer of the past sixty (Heggie 2020), before 
being bitten by 2020, recorded as the hottest year since reliable records began in the 
mid-1800s (Hausfather 2020). 

With one of the highest water footprints in Europe, Italy consumes approx-
imately 2303 m3 per person per year, which is equal to a total of 132 million m3/year, 
meaning 25% above the European average. Of water used for agriculture, 25% comes 
from non-renewable underground resources —twice as much as Spain and seven times 
as Greece— draining resources that cannot naturally be replenished. It is dramatically 
exemplary that much of the water of the Marmolada glacier, which descends from a very 
high altitude towards the tributaries of the Piave, once captured by grids, barrages and 
dams, moves through completely artificial paths as long as 200 kilometres. Some water, 
also extracted in the northern mountains of Comelico, in San Michele, never goes back 
to the river bed, as it gets entirely diverted into another river or directly imbibed for 
corn cultivations. Descending water once reached Castelletto continues into the basin of 
Livenza River or gets diverted to Nervesa della Battaglia, in Colfosco, where it is piped 
to feed the field irrigation network of the Treviso high plain. A second major discharge 

32
This means that with an incre-
ment of 1°C, 12 ski infrastruc-
tures will be operative (snow 
line moving to 1650 m.a.s.l.); in 
case of +2°C 8 (snow line at 1800 
m.a.s.l.), but only 2 in the case of 
an increase of 4°C (snow line at 
2100 m.a.s.l.).

33
In 2017 the average annual flows 
of all four major Italian river ba-
sins (Po, Adige, Arno and Tiber) 
recorded an overall average re-
duction of 39.6% (ISTAT 2019).



87

location is beyond Pederobba, where through the Brentella Consortium it feeds the cul-
tivated territories of the north of Padua, joining again a di!erent hydro-basin, the Brenta 
river. Currently water concessions for irrigation practices exceed the river water capacity, 
causing raising conflicts between the mountain and the plain around the use of water 
accumulated into large artificial water reservoirs, ultimately involving energy providers, 
agricultural irrigation consortia, and local inhabitants su!ering from cyclical alterations 
of the water level or threaten by flooding events. In the multiplicity of the ongoing crises, 
there is therefore an always increasing concern over an imminent water crisis.

PIAVE: A CAPITALOCENE RIVER

Having for centuries encouraged human tinkering to exploit its inherent powers, the Pi-
ave vast hydrological basin has been ultimately exhausted as a hydro-electric laboratory. 
As the most engineered river in Europe, Piave has been turned into an intricate machine 
which regulates the 90% of its waters. "is ‘technological apparatus’ (Swyngedouw 2015) 
generates the 6% of the Italian energy demand and the 60% of the Veneto region one. 
"e remaining water quantity, which counts for the 10% of its original natural state, 
once reached the plain is eventually imbibed by cultivated fields at the rhythm of 99 
cm/s. "e apparatus responsible of this condition, which makes it the most engineered 
river in Europe, is an intricate system composed of 13 dams, 12 artificial lakes which 
hamper 160 millions of cubic meters of water, 335 intakes, 30 electric power plants, 
200 km of underground and over ground pipes and an infinite number of barrages, 
weirs and embankments (Vallerani 2006; Armiero 2013; De Nato et al. 2014). When 
looking at its emptied riverine landscape, one could argue that Piave is a lost river. In 
fact, it is almost vanished through invisible technologies and pipelines or imbibed by the 
thriving plain, finally scribable only inside archives. Piave constitutes an extraordinary 
paradox of sustainable management of water extraction, dispossession and distribution. 
"e long array of attempts to tame the river and transform its watershed into a tractable 
“organic machine”, to use White’s term (1996), had in fact played a contributing role 
in unleashing a far wider set of relations across the region, whose outcomes entangles 
the mountain-plain infrastructural flows in a di!used and complex system of territorial 
interactions. 
 "e plain it cuts through is today one of the most extensive inhabited and 
economically competitive urban landscapes in Europe: part of the wider Padana Valley, 
its geographical limits are the Alps to the north, with the Apennines and the Adriatic to 
the south. "is is why Piave hydrobasin can be inferred as a sort of extensive palimpsest 
of the Veneto region, which embeds the region historical and geological development. 
"e river Capitalocene’s landscapes are made of continuous alterations, erasures and 
reshaping, it is a territory swathed by concrete, rubbles, and asphalt, embroiled in main 
wires and enmeshed in pipes. "e interdependency of di!erent and distant territorial 
spaces across the region is made evident when one attempts to describe its landscape 
through a sectional drawing. Bisecting the region, following the river course through a 
line intersecting from the north-west alpine landscape to the south-east Adriatic sea-
shore, it becomes clear how the hydro-basin is a planar surface which acts as a vast 
machine for the accumulation of energy, water, biota, humans and matter. In doing so, 
Patrick Geddes’s Valley Section longitudinal drawings (1925), typically describing the 
course of a river from its source to the sea, remains a useful reference tool to understand 
how the distinct geography of the Piave river has long influenced patterns of production, 
industry and settlement. “First of all, then, this Valley Section, as we commonly call it, 
makes vivid to us the range of climate, with its corresponding vegetation and animal life. 
Not only snows on the mountains may here be realized, but their geologic nature and 
structure also. "en too the forests, the pastoral slopes, the minor hills, the plains, their 
uniting rivers; all things are here. "is is no longer our mere school-book, with its image 
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Piave hydro-machinic basin. Op-
erationalised landscapes ana-
lysed through valley-sections. 
Author`s elaboration.
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of a “country” as a coloured space on a flat map, with only “boundaries” and “capital,” and 
so on; it is first of all the essential outline of a geographer’s “region,” ready to be studied. 
Next than it is an anthropologist’s, and thence also an evolutionary economist’s; in time 
we shall even work down to the modern urban view of the conventional economist, of 
the political and more. But first of all we must proceed in natural order” (Geddes 1925, 
289). In the case of Veneto, where ecological and political regions collide, the section has 
the ability to keep together and expose the peculiarity of this territory to comprehend 
an entire hydrological cycle within its administrative borders: in the space of 200 km it 
describes di!erent environments, landscapes, climates, soil uses and an array of disparate 
urban settlements.  Geddes’ notion that cities evolve through an idealized valley section 
that is both a geographic cross-section and a temporal sequence, help us to understand 
at a di!erent scale the human-nature relations, reconnecting di!erent physical geogra-
phies, work practices and their associated tools a wider common vision (Viganò 2011; 
Wall 2020). "e abstract outlines of the ideal profile of a complete mountain-and-river 
system —as suggested by Lewis Mumford in his consistent assimilation of Geddes’s 
valley-plan exegesis— enables the understanding of reciprocal rationalities between the 
production of hydro-power, plain irrigation practices, mining extractions, sedimenta-
tion processes and land alteration, “in a figurative sense” illustrating how “ civilization 
marches up and down the valley-section (Mumford 1963, 61), exposing capital, labour 
and power. 
However, what Geddes’s representation of the valley-section doesn’t return is the shift 
—in the history of European West— between the town marked heterotopic character 
and the countryside natural environment.  Although being recognized in the twenti-
eth-century urban studies as territories that were qualitatively specific “city-regions,” 
“city-territories” and “conurbations” , were still considered separated from the earstwhile 
“non-urban” spaces lying beyond their boundaries (Piccinato, Quilici, and Tafuri 1962, 
Brenner and Schmid 2011). In the last forty years we have witnessed several far-reaching 
worldwide socio-spatial transformations among which the creation of new scales of ur-
banisation and the re-articulation of urban territories (Soja 2000; Brenner and Schmid 
2011), that requires us to acknowledge the inherent connections between the urban and 
non-urban spaces. Urbanization has been radically reconfigured. "e shift of historical 

Stecher diagram of the hydro ba-
sin of the Piave River (Da Deppo, 
D’Alpaos, Stefanon, Terzariol, 
1997).
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demarcations between urban suburban and rural zones cannot remain distinct, therefore 
“the city would no longer appear as an urban island in a rural ocean” nor contrast “sharply 
with village or country life in a natural environment” (Schmid 2004). 
Acknowledging the interdependencies between the built end the natural environment, it 
is anymore possible nor to consider a clear division between what’s city and what’s rural, 
nor to ignore the spatial relations which ties these spaces to their distant places of pro-
duction. In e!ect, the uses of the territories examined in this research have so far dictated 
both the river and modes in which socio-spatial configurations are defined. 
"e urbanization process which has consolidated over time beyond the politically con-
structed city-border, consolidated the spatial relationship between energy capitals and 
energy peripheries (Cronon 1991; Brosnan 2002; Melosi 2014). As put forward by Hen-
ri Lefebvre, already fourty years ago, it is necessary to analyze spatial processes and 
phenomena on any scale and integrate the categories of the “urban” and of “space” into 
an overarching social theory (Lefebvre 1991, 1996, 2003). Oppositely, the linearity of 
Geddes’s section returns an idea of fixity between relations, which, being at the same 
time geographical and social, are not that stable anymore. "e reversal of the heterotopy 
character of the urban space, calls therefore into question the inherited cartographies 
that have long represented the twenty-first century urban-rural relations and the related 
theory and research (Schmid 2004; Brenner and Schmid 2011). "is is required on the 
valley section as well. Although remaining a fundamental tool, the valley section is the 
expression of a deterministic geography, that was imagined as a way to embed people 
and labour in a certain piece of land, as a sustaining background of the city evolution 
where movements in between are not envisaged. Geddes’ section puts a strict hierarchy, 
raising questions on how can we display the ways in which di!erent parts of the sec-
tion are in relation to certain dynamics. "e conditions have deeply changed, requiring 
a multidirectional multifaced representation of the operational landscapes of extended 
urbanization. "ey are today “increasingly designed, comprehensively managed, logisti-
cally coordinated and “creatively destroyed” to serve specific purposes within the broader 
political-economic and ecological infrastructures of a planetary-urban system” (Brenner 
and Katsikis 2013, 435).

Currently, the Piave riverine landscapes keep on inviting more productive pro-
cesses, both of energy production, agro-industrial irrigation and extraction of gravel. 
Whilst, water concessions for irrigation practices exceed the river water capacity35, the 
river overall capacity to accumulate and stock water in the reservoirs is currently lost by 
50% if compared to the original volumes (1960s). "is volume corresponds to more than 
228 millions of cm of water per year, which instead of flowing downstream, carrying 
sediments to replenish the river bed and the far-flung sea shoreline, it is trapped far 
up between mountain peaks. "ese issues are part of a more pervasive set of dynamics 
belonging to certain praxes emerging distinctly within the current climate regime, ex-
posing the crisis of the machinic syntagms placed across the valley. 
Understanding the river mechanical application and its intentionally infra-nature in a 
thicker representation, helps to clarify how the river is technologized through overt hu-
man interventions, such as dams, as well as in less overt ways, such the micro-power 
plants or soil capillary irrigation. A sectional-cartographical analysis of its basins ex-
plores how its flow responds to assemblages of both large and small scales, to manifest 
and also invisible interventions, that occupy the river far up as much as down its course. 
In this, the understanding of these processes and entanglements, the attempts to describe 
their inherently intertwined and inter-dependant relationships, is an attempt of decon-
struction of modernity, as much as it is a deconstruction of the Geddes’s valley-section. 
Ultimately,  the perspective sectional cartography embodies the questions around the 
definition of new modes of representation capable to transcend unproductive dichot-
omies of society/nature and urban/rural environments and illustrate the multi-layered 
transcalar complexities of the region entangled across the river.  

35
In summer it is possible to ex-
ploit 97,8 mc/s against the river 
capacity of 87 mc/s in Segusi-
no, where the largest deviation 
starts its course towards the 
cultivated fields.
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By the late nineteenth century, man approached the river largely through machines. 
Although also in earlier times machines technology was applied to the river, the power 
deployed remained organic.  Modernity projected a di!erent future, in which machines 
“would counter the power of the river and make it work for human purposes” (White 
1996, 31). "is second chapter, representing the main body of work on the Piave River 
—and taking a step back from the previous chapter analysis —, explores its transfor-
mation into a modern operationalised techno-nature from the early twentieth century 
to the present day. It is divided in two main parts which represent periods between the 
1920s - early 1960s and from this time to the present day.
 "e first sub-chapter unpacks the cultural, legal, political and managerial prax-
es which exploited nature for the production of capital, making landscape an instrument 
of political propaganda. It reconstructs, and partially qualifies, the technological and 
hydraulic progress of the north-east Italian territory in the first half of the twentieth 
century, starting from the international socio-economic context which dictated specific 
processes of appropriation of nature. "rough the analysis of geographic-scale engineer-
ing interventions that characterized the policies of the Fascist government and its advo-
cacy of an idea of nature amelioration for man benefit —endorsed by an array of newly 
proclaimed laws—, the first part describes the role of engineering, dams and electricity 
within the progetto montagna [mountain project], exploring the concepts of autarchy and 
self-su$ciency through nature exploitation and capitalists’ attitudes. "e relevancy of 
land reclamation, reforestation, integrated-land improvements and energy self-su$cien-
cy o!er a unique opportunity to assess the role of water in the political, economic and 
cultural administration of a country dominated by powerful nationalist attitudes, not 
only during the Fascist period, but also in post-war era. "e hydro-electric infrastruc-
tures, together with the advancements made on the land reclamation techniques —to 
which the electrification also significantly contributed—, are in fact the most visible 
facets of the late modernization process of Italy, as a result of a new ground-breaking 
engineering capacity to tame even the most strenuous environment. "e Società Adriat-
ica di Energia SADE [Adriatic Society of Energy] and the crucial political personality 
of Count Giuseppe Volpi di Misurata (at the time simultaneously Minister of Finance 
of the Fascist government and mastermind of SADE vast entrepreneurial project) de-
signed a technological apparatus for a transcalar conquering agenda. "is was achieved 
by establishing the basis and thrive of the energy-consuming, the industrial platform 
of Porto Marghera, whilst providing the state with an energy spatial project capable of 
expanding the network of distribution, the project thus reshaped radically the territory 
for the following decades. 
Framing the historical, ideological and political context in which these events unfolded, 
the thesis has the ambition to argue how they proven instrumental for both achieving 
public consensus and high technological achievements for a modern society in the pro-
cess of subduing nature, particularly the Piave’s one. "rough the analysis of the work in 
which key individuals were involved, it is possible to examine the links between land-
scape, powers, public values and private lives. By doing so, it is possible to demonstrate 
ways in which elements were constructed for and by the turbulent interplay between the 
river, industrial companies, capitals and individuals, particularly around the so-called 
Gruppo Veneziano [Venetian Group]. "rough the reconstruction of pivotal moments, 
political acts and territorial crucial modifications, the dissertation’s argument explores 
the spread of electric networks and embedded infrastructures throughout the territory, 
the electrification of Venice with the opening of Porto Marghera, which contributed at 
coping with modernity productive demands. Exploring the growing and intricate terri-
torial control of private companies over rivers, overturned by the monopolistic market 
saturation operated by SADE (as part of a larger transboundary project of power and 
territorial control), the argument revolves around the role of the capitalistic system in the 
construction of the self-su$cient autarkic achievement through nature exploitation. In 
doing so, it makes use of archival material, newsreels, documentaries and cartographies, 
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where evidences of this 
praxis are found. "is first 
part of the chapter reaches 
the early 1960s, a crucial 
moment of economic and 
cultural transformation, 
marked by the nationali-
sation of the energy pro-
viders (1962) and extreme 
events like the Vajont dis-
aster (1963) and the Great 
Flooding (1966). For these 
reasons the work has been 
divided in two parts and 
separated by the archival 
section, which gives proof 
of the machine production 
whilst representing the 
first historical phase.

Vodo di Cadore dam (1959). 
(photograph by Luca Campigot-
to, 1998)

"e investment in fixed capital works such as locks and weirs (and the asso-
ciated infrastructure like sluices, culverts, barrages, bridges, and other works installed 
along the Piave) was such as to begin to make of the river a work of metabolized “second 
nature” (Smith 1990). "e second sub-chapter explores how legacies of the modern 
project in the mountain are interlaced with those in the plain, as much with new ones. 
Within a complex web of systemic connections, they reciprocally dictate uses and di-
rections of development of both the rural and the urban environments. It sustains the 
hypothesis that the territorial machine in place has not ceased to undergone changes, 
but has actually been operationalised and expanded further to post-modern components 
which both intensify its activity and saturate the riparian landscape. It argues that this 
apparatus is in need of an encompassing re-evaluation in relation to territorial resources 
and capacity to provide and sustain uses and demands. Focusing on the syntagms of 
the organic-mechanical behaviour of the river, through cartographical and diagram-
matical explorations, the second sub-chapter analyses a north-south trajectory from the 
mountain to the sea. "is territorial strip, diverting from the original river course, of-
fer significant samplings of the water apparatus enabling praxes of di!erent systems of 
production.  As a result, it explores the dynamics and conflicts which have consolidated 
in time as well as those established in the recent period. "e analysis aims at exposing 
how they continues to intertwine with the modern machine by developing dependent 
sub-systems in contrast with the territorial condition of hydrogeological risk, in the 
current condition of climate change.
 "e chapter opens with the first part of the Atlas, which analyses the river hy-
drological basin scale, exploring by categories of representation all the constitutive parts 
of the water apparatus. As a result, the collection of maps which follow compose a semi-
otic atlas of the Piave hydraulic landscape which describes both well-known infrastruc-
tures, such as the main devices deployed along the river (such as dams, barrages, sluices, 
power plants, mains and pipes), as well as proposing a series of innovating analysis of 
the basin. Geo-spatial modelling of elaborated data innovatively exposes how the basin 
thick deposit of water resources is exploited, which are the main areas of water abstrac-
tion, highlighting geographies that contribute majorly to energy production or sustain 
plain cultivation praxes. Mappings identify for the first time an up-to-date description 
of the water abstractions and uses and diversions of water, both in the mountain and 
plain environments. "e Atlas, further, re-tracing spatial relationships across the region, 
exposes their tensions and contradictions, in this way informing the selection of the 
succeeding syntagms of the machinic functioning.
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Hundreds of thousands of dams have been built in the world during the last century and 
collectively refer to a specific historical phase: Modernity. "e twentieth century saw the 
completion of more than 45,000 large-scale dams’ projects worldwide, which, “argua-
bly like any other large-scale infrastructure, transformed landscapes across the world”2 
(Kaika 2010, 105). Whilst providing wide range of benefits, such as contributing to 
land irrigation, flood control, re-forestation and industrial water supply, dams also trig-
gered political power relationships upstream and downstream their developments. "ey 
radically altered both the conception of nature and its value. In Italy, a romantic taste 
for nature and its modernization were indeed two faces of the same coin. "e ‘electric’ 
mountain, with its dams, barrages and reservoirs, was considered as the perfect synthesis 
between redeemed-nature and progress. Even organized tourism swung between di-
verging discourses about preservation and economic growth. Instead of being perceived 
as a threat, the processes involved in the engineering of the landscape were valued as 
complementary pieces to the wild qualities of nature, works which had the capacity to 
add value to a territory believed to be empty of any purpose (Armiero 2013). 
"e invention of the Francis turbine (1848) and the technical abilities gradually acquired 
by engineers, to both transform lands and to transport energy across long distances, were 
internationally acclaimed as vital resources against economic stagnation (see the role 
of dams in the US Great Depression era). In fact, the hydraulic turbine was considered 
by the 1925 —in the words of an engineer— “one of the most marvellous machines 
ever fabricated by the hand of man.” (White 1996, 50). In this context, the role of the 
engineer became crucial: lauded as a modern Prometheus, the engineer was seen as the 
hero capable of delivering human emancipation from the forces of nature (Kaika 2010).

Heralded as symbols of power, utility and modernity, large dam projects typ-
ified, in the early twentieth century, technology aesthetic values and helped to cultivate 
social imaginaries and the acceptance of a relationship of control with nature (Illich 
1989). Dams embodied the perfect symbols of progress of the modern era, engineering 
marvels and exquisite banners of the ability of humankind to tame nature. In a docu-
mentary filmed in 1939 by the Italian Istituto Luce, and titled White Gold, gazed across 
water resources, describes the evolution of the Italian landscape with a particular focus 
on the mountains, depicted firstly as places of primordial bucolic beauty su!ering from 
a state of disrepair at the mercy of savage forces, become glorious environments of a 
productive and modern landscape (Armiero 2013). In 1905, Francesco Saviero Nitti, 
the most influent Italian scholar and politician of the early century, who advocated for 
the transformation of the mountain environment in favour of hydro-electric production, 
published La conquista della Forza ["e conquest of Force] an authentic manifesto of the 
electric revolution, so much desired by a territory in poor conditions3.  Faith in capacity 
of technology to change the Italian stagnant situation and to forge its future was laid 
on the radical modifications of its geographies across their most impervious landscapes. 
Dams, water pipes and valley converted into water reservoirs were seen as necessary 
tools to achieve future prosperity, ultimately the greatest occasion to start the Italian 
industrialization. Simultaneously they marked the beginning of man appropriation of 
the wilderness, where the gendered term man was used to both denote human-made 
innovations, whilst highlighting the misogynistic rhetoric of the Fascist regime. 

Given the economic situation, the chances Italy had to promote industrializa-
tion were considered to a great extent dependent upon the ability of exploiting water in 
mountain basins (Vallerani, Zanetto, and Stefano 1996). In 1905, Italy positioned at the 
third place in the world, and the first in Europe, for the production of hydro-power, a 
spike in production and consuption owing to its large amount of water resources and the 
low costs of hydroelectric energy (Ciarlo 1993; Vallerani 2006; Armiero 2013). By 1914, 
in just the span of fifteen years, the hydro-electric power production grew from 40000 
kWh to 850000 kWh (Barone 1992). Nevertheless, this growth was translatable into 

2.1      A PROMETHEAN HYDROELECTRIC LABORATORY1 

1
Early versions of this chapter are 
partially published in two pa-
pers: Longhin E., 2018; 2019.

2
In modern history, the emer-
gence of the quest to tame, dis-
cipline and control nature in the 
nineteenth century, described 
as the “modernity’s Promet-
hean project” (Foster 2000; Kai-
ka 2006) gave way to civic and 
national pride over transformed 
man-made natures. David Nye 
(1994) speaks about the signifi-
cance of the sublime in welding 
society together, as it “taps into 
fundamental hopes and fears. It 
is not a social residue, created 
by the economic and political 
forces, though both can infect 
its meaning. Rather, it is an es-
sential religious, aroused by the 
confrontation with impressive 
objects, such as Niagara Falls, 
the Grand Canyon, the New 
York skyline, the Golden Gate 
Bridge, or the earth-shocking 
launch of space shuttle. For al-
most a century Americans public 
has repeatedly paid homage to 
railways, bridges, skyscrapers, 
factories, dams, airplanes, and 
space vehicles”. The opening of 
the Adams Power Plant in Ni-
agara Falls in the 1896 Novem-
ber 17 is the first large-scale, 
hydro-electric power plant in 
the world. Indeed, three phases 
are known to have marked the 
socio-economical change and 
the cultural role of dam’s con-
struction, particularly in  north 
America. The first period can 
be identified in-between 1890s 
and the 1930s when the sublime 
acceptance for large-scale dam 
construction was forged through 
the ideological link between hy-
dropower and the narrative of 
national power. As cities became 
theatres of accumulation, hydro-
power became the iconic em-
bodiment of progress capable of 
sustaining urban development. 
The concept of technology as a 
medium of progress and emanci-
pation was achieved in the sec-
ond phase, which lasted until the 
seventies (Nye 1994).

3
With reference to the poor con-
ditions of the Italian state at the 
beginning of the twentieth cen-
tury, Nitti wrote: “L’Italia, date le 
forme di produzione ancora pre-
valenti, è uno dei paesi più po-
veri d’Europa, è certamete il più 
povero fra i grandi paesi […] Le 
conquiste naturali, tanto decan-
tate dai poeti, che vivono di tra-
dizioni, tanto esaltate dai politici, 
che vivono di esagerazioni, sono 
generalmente assai cattive”(Nitti 
1905 11). 
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molto lontane e diverse tra loro, ricorda l’esistenza cellulare  
di diversi cotiledoni o di diversi foglietti embrionali il cui significato 
organico può essere visto nel suo insieme soltanto
retrospettivamente, e la cui unità biologica è intelligibile soltanto 
dopo che l’evoluzione è conclusa. A mano a mano che la crescita  
si avvicina a questa conclusione, il numero dei problemi da risolvere 
non aumenta, ma diminuisce. Se ne possono dare molti esempi 
pratici, tanto più notevoli quanto più la struttura dei mezzi si fa 
tipica. Nascono così utensili capaci di riunire in sé un grande numero 
di funzioni le quali sono quasi fuse insieme in ciascuno strumento. 
Nella misura in cui i mezzi diventano più tipici e quindi più univoci  
e più calcolabili, si determina la loro posizione e il loro grado 
d’importanza nello spazio tecnico. Essi si aggregano in sistemi le  
cui zone vuote si restringono e la cui visibilità diviene più limpida.
Ciò si osserva mentre persino l’ignoto, persino l’irrisolto diventa 

calcolabile –mentre dunque si fa possibile un progetto, una prognosi 
delle soluzioni. Si attua una compenetrazione e  
una assimilazione sempre più serrata, che cerca di saldare insieme 
l’arsenale tecnico, presente in ogni specializzazione, in un unico 
gigantesco strumento, il quale funge da simbolo materiale, e quindi 
profondo, del carattere di lavoro totale. Usciremmo dai limiti imposti 
al nostro discorso se anche soltanto indicassimo le numerose vie 
che conducono all’unificazione dello spazio tecnico; eppure, è un 
peccato non farlo, poiché in esse si nasconde una quantità di fattori 
sorprendenti. È strano come la tecnica faccia entrare in funzione 
energie motrici sempre più precise, senza che in tal modo l’idea 
fondamentale che ispira i suoi strumenti si modifichi. Così, dopo  
la forza motrice del vapore la tecnica ci diede il motore a scoppio  
e l’elettricità, il cui campo di applicazione, ancora una volta, sarà 
invaso e sconvolto in un futuro non troppo lontano da potenze 

The Citè Industrielle was firstly 
conceived as a project for an 
industrial city by Toni Gar-
nier (1867-1948) in 1899 and 
published in 1927. Although 
Garnier’s city was not real 
nor designated for a specific 
site – however imagined for a 
south-east location in France – 
it was designed with a specific 
locale in mind, situated on a 
high plateau nearby a lake and a 
river. At the 15th Congress of the 
Société Francoise Geographique  
in Lyons, Garnier determined 
the site of the city according to 
the location of water, therefore 
the source of power. Garnier 
had energy-efficiency in mind as 
the city was to be powered by a 
hydroelectric power plant with 
a dam located in the mountains 
along with a hospital. 
Garnier, Citè Industrielle, 1917
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dinamiche ancora superiori. Per così dire, è come se fosse sempre la 
medesima carrozza che però è attesa al varco da un nuovo bilancino.  
La tecnica scavalca in modo analogo i propri esponenti economici, 
scavalca la libera concorrenza, i trust e i monopoli di Stato, e si avvia alla 
preparazione di un’imperiale unità. Da ciò deriva, inoltre, il fatto che  
essa, quanto più chiaramente appare nella propria unità come «grande 
strumento», tanto più dev’essere pilotata in una molteplicità di modi. 
Nella sua penultima fase, che appena ora diviene visibile, la tecnica 
appare come l’esecutrice di grandi progetti, i quali possono riferirsi 
indifferentemente alla pace o alla guerra, alla politica o alla ricerca,  
al traffico o all’economia. Ma il suo ultimo compito consiste nel realizzare  
un dominio, in qualsiasi luogo, in qualsiasi tempo, in qualsivoglia  
misura. Qui non è dunque nostro compito seguire queste vie in tutta  
la loro molteplicità. Esse conducono tutte a un unico e medesimo punto. 
Si deve ammettere, piuttosto, che l’occhio si sta abituando a una  

visione d’insieme della tecnica che è diversa da quella precedente.  
Per molto tempo, la tecnica è stata come una piramide capovolta  
e piantata sul suo vertice, la cui superficie esterna si ingrandisca sempre 
più in modo imprevedibile, sotto l’impulso di una crescita illimitata.  
Noi dobbiamo invece abituarci a vederla come una piramide la cui 
superficie esterna si restringe progressivamente, fino a ridursi, in  
un futuro molto prossimo, a un punto di convergenza che la compendierà. 
Questo punto di vertice è ancora invisibile, ma ha già determinato le 
dimensioni della proiezione geometrica. La tecnica ha in sé radici e germi 
di quella che sarà la sua potenza giunta all’ultimo stadio. Ciò spiega  
la rigorosa logicità nascosta dietro la superficiale parvenza di anarchia 
che sembra dominare il suo corso.

E. Jünger, Der Arbeiter. Herrschaft und Gestalt, traduzione  
di Quirino Principe, Longanesi & C., Milano 1984
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tons of concrete, steel and earth poured into the landscape for indispensable constructive 
processes, and diversions of the river embankments. In 1921, 91 new lakes were already 
created, and more than 41 were under realization.  
"e constructed apparatus can be considered as the Italian version of that high mod-
ernism mentioned by the American political analyst James Scott (1998, pp. 88-89), the 
perfect mix between a blind belief in the technological progress and a central power 
control, in the perspective of an unlimited economic growth. In 1914 , with the outbreak 
of the war, some industrial companies, such as the Ansaldo (weapons production), Ilva 
and Terni (steel production), Fiat (vehicles), Breda (mechanics), and Caproni (aeronaut-
ics), had the chance to situate themselves as the protagonists of national growth "e 
biography of the Italian dams can be registered in historical periods across which radical 
changes —in the industrial, social and economic organizations of the country —oc-
curred. "e development of the electricity industry in the war period, should be framed 
within a context of extreme surge in industrial production, which saw the political forces 
of the liberal-conservative right joining specific industrial sectors. Precisely, the presence 
of foreign companies interested in the electricity industry had made possible a policy 
of exchange and therefore an organizational system oriented towards an increasingly 
widespread monopolistic concentration, which constituted —at the time of entering the 
war— the strategy pursued by the most considerable part of the sector. It was a context 
in which improvments of systems of production and in the distribution network of elec-
tricity —together with the formulation of a development theory supporting an oligopoly 
regime—, was leding to the a$rmation of some companies which became leaders of 
large electricity groups4. 

In Italy the problem of seeking within the country a valid substitute to coal to 
produce energy, arose strongly for the first time under the pressure of the requirements 
imposed by WWI, when the military apparatus had to be massively produced at rhythms 
previously unknown. Whilst in other countries such as the US, Germany and the Scan-
dinavian peninsula coal was replaced with electricity in the production of cast iron and 
steel, railway tractions and lighting, Italy was desperate on finding alternative sources to 
produce energy7. At the time, it depended on foreign countries for the import of coal, 
fundamental for the lighting and heating of cities, for rail transport and for industrial 
activity —the latter two closely linked to the war— and  its supply was increasingly be-
coming problematic. "e necessity to increase energy availability emerged markedly in 
autumn 1916, especially to correspond to the continuous growing requests made by us-
ers due to the massive increase in industrial activities6. Hydroelectric plants were useful 
both to compensate the di$culties to get coal supply and as a way to replace the expen-
sive thermoelectric plants. In the words of Ettore Conti overcoming this problem meant 
finally the initiation of a “national water policy” (Giannetto 1993, 106) which, incor-
porating the construction of electricity derivation plants, artificial lakes, irrigation and 
drainage channels into an integrated new plan, that would have paved the way towards 
a less onerous discipline of public water management and favoured the implementation 
of systems of exploitation7. To some extent, the territory was increasingly considered as a 
space to be re-structured in a modern way, by defining new spatial relations based on an 
increasing international market (with division of labour acting as a new organizational 
criteria), and by emphasising the role of the internal market (regarded as a tool of social 
and cultural homogenization) in the process of the creation of national wealth and wel-
fare (Vallerani, Zanetto, and Stefano 1996). 

"e war marked a turning point in the panorama of foreign technical and 
financial presence.  Italy tried to both intensify commercial relations beyond the Atlantic 
and imports of fossil coal from the US. Connected with the a$rmation of the hydro-
electric industry was the development of a productive sector capable to substitute the 
yearly import of 200 million of electric components and machines from Germany, and 
therefore provide simultaneously a political strategy to cope with low immigration, so 
necessary to boost productive labour. Germany was indeed a cumbersome presence in 

4
Among these, besides SADE, 
there were EDISON, Montecatini 
and SME [Società Meridionale 
dell’Elettricità], joined by groups 
of auto producers such as the 
Italian electrochemical company, 
the electrochemical company of 
Caffaro and Pont Saint Martin. 
These company were all dam’s 
builder and electricity producers 
which, sfter the nationalization 
of the hydro-power section on 
January 1st, 1964 re-invested the 
state capitals they acquired in 
new ventures, establishing other 
leading industries, especially in 
petrol-chemicals.

5
Vincenzo Porri, had argued, even 
before Italy entered the war, that 
to overcome the use of expen-
sive coal there was no other 
solution rather than develop the 
hydro-electric industry. The cre-
ation of mountain water reser-
voirs, besides promoting agricul-
turl activities, was preparatory to 
boost the use of electric energy.

6
England was the main coal sup-
plier for the Italian state (and 
such for the duration of the en-
tire conflict) since 1916. However, 
rising prices, and the 1918 call to 
arms of the English population, 
depriving coal mining site from 
labour, worsened the supply. 
Moreover, the difficulties caused 
by a change in the management 
of the import and in the payment 
methods (which became antici-
pated), in addition to the grow-
ing exchange rate risk (because 
payments were due in Sterling 
Pounds), pushes Italy to look for 
new coal sources, through min-
ing site search within the coun-
try and investing in the hydroe-
lectric industry.

7
The problem emerged urgently 
also because the electricity sec-
tor, unlike other sectors, had no 
state economic support. Albeit 
government inertia, private ini-
tiatives were strongly imposing 
and the electric entrepreneurs 
consolidated themselves as a 
group of political pressure.
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The hydroelectric system of 
the Piave in the vision of Carlo 
Semenza. (Semenza, 1950)

Below
Itinerary of a trip made by the 
US State Department in 1948 to 
Italy. The Technical Mission had 
the aim to “survey the possibil-
ities of further development of 
irrigation, agricultural and hy-
dro-electric resources”. A group 
composed of representatives 
of the Bureau of Plant Industry 
(D.A. McCall), the Department 
of Agriculture (G.E. Tomolinson)
and Branch of Project Planning 
Bureau of Reclamation (G.J. 
Jomlinson) was joined by Italian 
engineers, agriculturists and 
economists “to form a joint 
Italian-American Committee” 
(Jomlinson 1948, 149)..

Pieve di Cadore

working systems
systems in construction
planned systems
10 km
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Vodo dam construction draw-
ings (1950s). 

Right
Photograph of the Vodo dam 
(completed in 1960), taken dur-
ing the final construction phase. 
(Enel Historical Archive, Naples)
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the electricity sector: its undisputed dominance over most of the Italian industrial sector, 
and especially the one of greatest importance in terms of national defence and state 
power, was considered at some point an obstacle both towards national growth and to 
the state capacity to make a leap in the electric appliances sector. Massive investments in 
local industries and a nationalistic propaganda towards the commercialization of Italian 
products (even if expensive and less reliable) allowed national industries to develop their 
own technology and overcome Germany dependence. Preparing the ground for Allied 
capital imports — especially from America—, thus taking the place of German imports 
and capital, a forced exchange in the composition of the companies’ boards of directors 
operating in Italy took place between 1915-16. "is manifested as the opportunity for 
the American electricity industry to secure the Italian post-war market. "e expectations 
of the Italian electric industrialists were based on the desire to free Italian economy from 
the dependence of coal and its price fluctuations, and on their awareness of the impos-
sibility to cope with energy demands with just the technological improvements on the 
long-distance transmission, consolidated during the war. On the other side, the expec-
tations of the American industrial circles were, through emerging stabilization policies, 
the possibility of consolidating their position, acquired during the war, as Italy main 
supplier of both raw materials and technology. 

In the months leading up to Mussolini’s rise, industrial crisis, post-war col-
lapse, passive state budget, growing public credit, piled up until 1922-24 when a posi-
tive international conjunction occured. A favourable economic situation boosted a rap-
id growth of hydroelectric plants, which benefited from the reduction of the prices of 
building materials and a gradual increase in the price of energy. Quickly, systems of 
production moved from supplying local business and territorial needs to regional and 
national scale industries, thus obtaining a more rational and convenient use. Urban-
isation was spreading, and an extensive development of hydro-electric power surged 
since 19228. In 1925 energy consumption per capita was second only to the Swiss and 
German ones9. Transportation was rapidly converted to electric technology: between 
1922 and 1927 the electrification of the railway network extended from 689 km to 2012 
km10.  Given that a structural deficiency was the cause of slow large-scale industriali-
zation process, especially in relation to other countries, water was regarded as the most 
important resource to be exploited. In the Italian forestry journal Alpe, Ulderico Tegani 
wrote in 1932: “everyone has to become wise in this world: even rivers and streams; even 
mountains which man, their absolute despot, bends to his will … "ese valleys were 
astonishing as Nature created them, but no one will deny that humans have not only 
taken care of them, but also improved them, carefully managing their water and plants, 
soil and rocks, plains and mountains”11.

8
Between the end of the war and 
until that year, initiatives to build 
new plants were scarce due to 
the industrial crisis, the 1919 
recession and large emigration. 
Many plants, already in con-
struction, were left unfinished in 
wait for better times.

9
Some data on the major con-
sumption rates by countries in 
1925: Canada 878 kWh, Swit-
zerland 720 kWh, US 520 kWh, 
Germany 200 kWh, Italy 190 kWh, 
U.K. 140 kWh, France 124 kWh.

12
I0 1914, 349 km of railways 
were electrical; in 1925 already 
1400 km were electrified and 
600 were in progress; in 1927 
2000 km became electric on 
the 17.873 total. The Census of 
Electrification of 1917 stated that 
manufacturing industry used 
energy for the 79% of its pro-
ductive processes, mechanical 
96%, textile 86%, chemical 71%, 
food 58%. Only 15% of the energy 
consumed was produced by the 
same companies, especially the 
chemical ones that used it; 85% 
were purchased by electricity 
companies (De Rosa 1933).

11
Ulderico Tegani, ‘Nel bacino del 
Sele’, L’Alpe 1 (1932): 24–25 in 
Armiero, von Hardenberg 2013, 
Green rhetoric in blackshirts: 
Italian Fascism and the environ-
ment.

12
For an exhaustive analysis of the 
long array of SADE operations 
across the Piave river basin, 
see Toni Serena, Le dighe della 
Provincia di Belluno, Storia e Im-
magini, Volume 1 & 2– Dal ‘Otto-
cento al 1945, Corriere delle Alpi, 
Editoriale Programma, 2016.

"e push for large and rapid profits that had led to a race for water abstraction 
concessions, in a series of actions that were not coordinated into a long-term vision, but 
rather identified as an array of individual interdependecies. "e case of the Veneto-Adri-
atic region is instructive in the understanding of both the construction of the machine 
of production, the integration 
with other schemes and the 
expansion of the system. "e 
engineering works which ma-
jorly transformed the territory 
of the Veneto since the end of 
the 18th century was all man-
ifestation of the gradual pro-
cess of appropriation of land 
and water rights by compet-
itive electric companies, and 
mainly by the Adriatic Society 
of Electricity (SADE)12. 

Damming operations in Bastia at 
the Santa Croce Lake (1926-29). 
(Enel Historical Archive, Naples)
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VENICE’S RECIPROCAL LANDSCAPE 

"e exploitation of the eastern Veneto hydraulic resources began in a valley bordering 
western Friuli region (at that time part of the Veneto). In this valley, in 1900, an Italian 
company managing some of the water sources of the region, called “La Cellina”13 began 
operating with aims linked to the public lighting of the city of Venice14. Founded in 
June 11th 1900, and named after the same valley in which they set up their production 
plants, La Cellina was the first Italian company to use the hydraulic forces of the Veneto 
region, and the first Venetian one to operate in the hydroelectric sector. On December 
1902 it signed an agreement with the mucipality of Venice to administrate and operate 
the electric distribution of both lighting and motive power for the many small industries 
scattered across the city. "e deal was extented two years later to serve the islands of Gi-
udecca and Lido, and it shortly incorporated (1904) also the existing Venetian company 
providing electric lighting (Edison), which has since 1889 operated the 1000 kW steam 
power plant of Venice. 

Around the same years, in 1908, Adriatic Society of Electricity (SADE) initi-
ated its expansive project with the aim of establishing the first industrial electric power 
plant and a new port, which would have relieved the city form its stagnant economic 
and social conditions. "e intricate story of the development of what became one of the 
most advanced productive sites in Europe at the beginning of the nineteenth century, 
is intertwined with the infrastructural development of the hydro-power project estab-
lished by SADE and the strategical political operations of its promoters. In the words of 
Count Giuseppe Volpi15 (1939), the project for Porto Marghera was the “simple opera-
tion of removing the electric powers of the Alps from the mountain heights, to transfer 
them to the margins of the venetian lagoon where millions of kilowatt-hours would 
transform the laguna morta [dead lagoon] into a laguna viva [alive lagoon]. Originally 
founded in 1905 by a group of Venetian financiers, and with contribution of entrepre-
neurship s operating around the Italian Commercial Bank (involved in various Italian 
electricity companies)16, SADE was headed by Volpi, member of the famous Gruppo 
Veneziano, the most influential Venetian aristocracy in control of the Marghera opera-
tion17, and also minister of Finance in the Fascist Italian administration (1925-28). From 
these positions, he was the once who made possible both the approval of the port and 
its funding, whilst simultaneously securing water abstraction grants and dam construc-
tions18 (Chinello 1980; Nappi 1994; Petri and Reberschack 1993a). 

In this stratigical framewrok, SADE incorporated soon Cellina and other mi-
nor companies, realizing, the first of its dam in 1907-08 in Ponte della Serra on Cismon 
River.  Between 1911-13 another company, the Venetian Hydroelectric Company (SIV), 
built its first facilities in the area between the Lake Santa Croce and the course  of the 
Piave river, tan infrastructure later empowered in 1920-29 to become the productive 
heart of the Adriatic Group (Petri and Reberschack 1993b). In 1916, the Veneto was 
directed towards a good development, with the Cellina plant capable of producing 20 
million kWh and provided with a stock of one million not yet allocated. "ese first 
operations were the very first milestones of a long and wider array of interventions. "e 
most relevant one —which implied highly expensive processes right in-between the two 
World Wars— was the initiation of the reclamation of the pristine barene [marshes] of 

13
Cellina was previously establi-
shed as Società Italiana per l’U-
tilizzazione delle Froze Idrauliche 
del Veneto.

14
The company name recalls the 
River Cellina, where the very 
first hydropower plant was con-
structed; here, in between Piave 
and Tagliamento Rivers, water 
flows in abundancy thanks to 
frequent regular rains as no-
where else in the pre-alpine re-
gion. The group of men pioneer-
ing this first work were Nicolò 
and Angelo Papadopoli, Giovanni 
Stucky, Arturo Ellero and Tito 
Braida, all relevant characters in 
the venetian panorama.

15
Giuseppe Volpi (1877-1947), fi-
nancier, industrial magnate and 
freemasonic leader, became 
Mussolini’s Finance Minister in 
the early period (1925-28), thanks 
to the large credits and debt 
cancellations that he personally 
obtained at the City of London 
and at Wall Street. Returning 
from his financial missions, the 
Regime bestowed him a dogal 
triumph in Venice, entitling Volpi 
Count of Misurata following his 
early-1920s rule of Italian-oc-
cupied Libya, on behalf of Mus-
solini. As the pivotal-man of the 
international financial syndicate 
composed of the Bank of Eng-
land, the Mellons, and the House 
of Morgan, Volpi organized Mus-
solini’s rise to power, likewise 
Schacht did for the forces which 
installed Hitler in Germany.  Vol-
pi later became a member of the 
Grand Council of Fascism, and, 
in 1934, chairman of the Indus-
trialists Association, as well as 
the kingpin of Gruppo Veneziano, 
the elitist group whose core was 
made of the Venetian aristocrat-
ic trio Vittorio Cini (1885-1977), 
Achille Gaggia (1875-1953) and 
Volpi himself (Ledeen 1972; Sar-
tori 1979; Douglas 2005; Segreto 
2016). Other revelent character 
in the group and in SADE were 
Count Cini, a top-ranking Vene-
tian oligarch (founder of the Cini 
Foundation), who became Minis-
ter of Communications in Mus-
solini’s wartime cabinet (1943), 
and engineer Achille Gaggia, 
SADE vice-president, who host-
ed, in his villa in the Dolomites, 
near Belluno (safely far from 
the war front lines) Mussolini 
and Hitler for their last meeting, 
known historically as the ‘Meet-
ing of Feltre’ which took place on 
19 July 1943.

Powerplant  “Antonio Pitter” 
in Malnisio, back in the 1920s 
(right) and in 1998 (on the left).
Photo by Luca Campigotto in 
Fontana, 1998.
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Exploiting water of the stream 
Cellina, where infrastructures 
were completed between 
1900-1905,  the hydropower 
plant “Antonio Pitter” —named 
after its desinger— in Malnisio 
(Montereale Valcellina) started 
production in 1905 enlightnening 
for the very first time Venice 
San Marco’s Square thanks to 
4 Francis turbines. The power 
plant, stopped working in 1988 
and is now a museum.
The image is probably the 
oldest photograph available of 
San Marco’s square enlight-
ened by electricity, dated 25 
April 1912 on the occasion of 
the inauguration of the new 
belltower, reconstrucuted after 
the collapse on 14 July 1902. 
(Raccolte Museali Fratelli Alinari 
RMFA, Firenze)

16
The influence of COMIT compa-
ny, for istance, was of consider-
able importance under the di-
rection until 1904 by the banker 
Giuseppe Toeplitz (cousin of Otto 
Joel, later managing director of 
the Banca Commerciale Italiana 
which became the largest Italian 
industrial holding in the period). 
The combination of interests of 
certain Venetian entrepreneur-
ships were all represented by 
Volpi himself and linked to the 
activities of the Commercial 
Bank of Italy. This alliance would 
have later consolidated in 1906 
with the establishment of the 
Lido Hotel Company and the 
powerful Compagnia Italiana dei 
Grandi Albergi (CIGA), responsi-
ble for the programmatic shift 
towards hospitaly and touristic 
businesses. It is in fact not a co-
incidence that SADE men were 
all the protagonists in these 
projects. Precisely to complete 
these cycle of radical financial 
operations that in 1918 a new 
special banking body, the Credito 
Industriale di Venezia, was es-
tablished.

17
The Venetian Group was com-
posed of prominent figures 
intertwining and welding a 
well-established web between 
new financial, industrial, and 
emerging entrepreneurial class-
es together with old groups of 
aristocracy, landlords, commer-
cial entrpreneurs. The activities 
of the group and the results of 
the Venetian operations in the 
Ottoman Empire, are elaborat-
ed in-depth by Allen and Rachel 
Douglas in unpublished work The 
Roots of the Trust  (ms., 688 pag-
es, 1997).
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Excavation works to relaise the 
Marghera Canal in 1920, and 
below in 1922. 
Archivio Fotografico Giacomelli, 
Venice.

18
Walther Rathenau, the Ger-
man-Jewish statesman, indus-
trialist, and philosopher who 
organized Germany’s economy 
on a war during World War I 
(chairman of Allgemeine Elek-
trizitäts-Gesellschaft (AEG) and 
business partner of Volpi), put it 
this way in 1909: “Three hundred 
men, all of whom know one an-
other, direct the economic des-
tiny of Europe and choose their 
successors among themselves.” 
The Synarchist financial and in-
dustrial circle operated in turn-
of-the-century (19th to 20th) 
Europe with financing from Gi-
useppe Toeplitz (financer and It-
aly’s leading banker, head of the 
Venice branch of the Synarchist 
Banca Commerciale Italiana 
(BCI)), Volpi and his associates 
with Dannie Heinemann. who 
created a worldwide electricity 
cartel, in which Edison, (and lat-
er SADE) was its largest compo-
nent. Heinemann controlled the 
most powerful South American 
electricity trust, as well as the 
famous Barcelona Traction, Light 
and Power (Celani 2004; Douglas 
2005). 
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Venice, a  transept of the rail-
way bridge in 1932. 
Archivio Fotografico Giacomelli, 
Venice.
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Project for the reclamation of 
Bottenighi and the costruction 
of Porto Marghera by engineer 
Enrico Coen Cagli, 1917.

below
General masterplan of the in-
dustrial area (in pink and green) 
and the garden city (in gray).
Giurati, Giovanni Jr. 1924. ‘Il Porto 
Di Venezia. Aspetti e Problemi 
Della Sua Rinascita’. Edited by 
Istituto Generale di Credito per 
il Risorgimento delle Venezie. 
Quaderno Mensile 5 (III).
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the lagoon.  Porto Marghera, developed into a large integrated industrial platform for 
main chemical and electrical productions (calcium carbide, calcium cyanamide, ferroal-
loys, aluminium and fertilizers) in the hands of the newly formed electric industry, the 
strategical product of an entrepreneurial capitalism with transnational ambitions. It is 
in fact worth remembering that, at the end of the eighteenth century, with the loss sov-
ereignty of its Repuvlic, Venice also lost its political, military and economic role as the 
metropolis of the Adriatic Sea and the Eastern Mediterranean. "e reasons for such a 
colossal operation were in fact rooted into the desire of an economic expansion towards 
the Ottoman and  the Balkan areas with the aim to boost the industrialization of ports 
and the electrification of industrial processes, in order to replace an increasing demand 
for imported fossil carbon with hydropower. 

In Venice these reasons overlapped with the long debate around the ideas of  
promotion of an industrial city or a museum city. "e construction of the railway bridge19  
connecting the island to the mainland provided new impetus. "e idea of a Great Ven-
ice was a city radically di!erent from the one of la Serenissima, a metropolis towards 
industrial capitalism (Zucconi 2002). In the span of just ten years large international 
industries, such as the Junghans Watch Factory, the Stucky mill industry and the Savi-
nem steel and naval industry, established their productive hubs at the Maritime Station 
along the Giudecca Canal. Fronting on the opposite site, the Venetian cotton mill, the 
General Stores, the Civil Society for the City Gas Lighting, and the expansion of the 
Tobacco Factory, were also established, thus shaping the area into a prominent urban 
platform of industrial activities in Venice. "e dilemma on how to operate in such an 
exceptional urban environment —a discussion widely debated throughout the course of 
the nineteenth century— was ultimately divided between two positions. On one side 
the local middle class, concerned about the possible loss of tourism revenues and con-
trol over trade exchanges in the event of market flows outside the city core (a position 
characterized by certain bourgeois and futurist culture),  opposed to any concept of 
city-museification, seen as an obstacle to the industrial transformation and moderni-
zation of the island itself. A second line of thinking (eventually the winning majority), 
in stark contrast to the neo-insularisti [neo-insularists] and politically led by nationalist 
Count Piero Foscari and Volpi,  promoted the shift of industry to the mainland in Porto 
Marghera as the right solution to preserve the monumental status of the Venice and to 
assure touristic activities. Nevertheless, investments and financial commitments corre-
sponded to economic interests far from moralistic or cultural ideologies of preservation, 
as instead di!erently declared. 

After years of debate, in 1917, the perspective of locating the industrial sec-
tor in the mainland reached its completed formulation with the project designed by 
engineer Enrico Coen Cagli, a definitive planning proposal to cease the debate on the 
problema Venezia. On an autumn morning of the same year, under bombings thunders 
recalling the threateningly close war front across the Piave river, a group of men stepped 
across the lagoon marshes at Bottenighi to trace the perimeter of the core industrial em-
pire Volpi would have soon created. "anks to its strategic location at the interface be-
tween maritime, river and land mode of transports and able to provide cheap electricity, 
Porto Marghera in fact attracted many national and international industries, especially 
those involved in processing large quantities of heavy raw materials requiring inten-
sive energy consumption in the electro-metallurgical and electro-chemical fields (Petri 
1990). "rough its subsidiary enterprise, the Porto Industriale di Venezia [Industrial Port 
Company], SADE exerted a strong influence over the selection of industries relocating 
in Porto Marghera,and intended to become major recipient of its electric supply. Volpi 
himself was the main inspiration of this masterplan, as well as an investor, together with 
the galaxy of financiers and industrialists to him connected. "is control became even 
more influential when,with the appointment of Volpi as Minister of Finance, an agree-
ment was signed on August 1926 to assign the area State properties to the Idustrial Port 
company free of charge20. 

Scac advertising poster from the 
1920s. Scac was established and  
produced in Marghera. 
Below 
First energy pole installation in 
Porto Marghera.

18
SADE was the founder together 
with other eleven companies and 
eight private investors —includ-
ing Volpi himself— of the ruling 
Industrial Port Society of Venice.

19
The railway bridge ended Ven-
ice’s condition of insularity and 
was inaugurated on December 
1st, 1846.

20
Besides the aforementioned au-
thors, for an in-depth analysis of 
the role of Giuseppe Volpi see 
also Cini, V., 1959, Giuseppe Volpi. 
Ricordi e Testimonianze, Officine 
Carlo Ferrari: Venice; Romano, S., 
1997, Giuseppe Volpi. Industria e 
finanza tra Giolitti e Mussolini, 
Marsilio: Venice.
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below 
Termoelectric power plant “Gi-
useppe Volpi” in Porto Marghera 
in 1928. 
Archivio Fotografico Giacomelli, 
Venice.

The plant in 1931 
(Foto Ferruzzi in A. Piccioli, Storia 
di un costruttore. La grande 
impresa elettrica, 102).

on the lef page
Giuseppe Volpi in 1935. 

Benito Mussolini and Giuseppe 
Volpi visit the industrial area in 
Porto Marghera in 1926. 
Archivio Fotografico Giacomelli, 
Venice.
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"e urban relevancy of the operation Porto Marghera resonated beyond vene-
tian interests: when Le Corbusier visited Venice on July 24th-28th 1934, among his main-
land trips to venetian villas along the Riviera del Brenta, he didn’t miss to visit Margh-
era, where the industrial area and the garden city were under construction. He praised 
as much the industrial area, admiring the technicalities of the masterplan —which he 
definied a ‘water-iron-truck system’—, as much he voiced his disappointed “stupéfaction” 
for the residential one21. For him Volpi “saved the ancient Venice with the creation of 
Porto Marghera”22. 

Marghera was indeed envisioned as the new productive fulcrum of the Italian 
Padania Plain between the expansion of mainland navigations (through the excavation 
of new dense network of canals) and the development of the maritime port. In the larger 
scale scenario, Porto Marghera was situated as a port capable to compete with other 
centres of Europe, a bridgehead towards the Balkans and the Mediterranean Sea (Mu-
narin 2002). As the expansion of its infrastructural network evolved, reciprocally, dams, 
power plants and electric mains were advancing, hand in hand with SADE’s territorial 
power. As the transformations across the Piave mountains were unfolding, simultane-
ously Porto Marghera was expanding on the marshland of the Venetian lagoon. "is 
reciprocal relationship between Venice and the mountains was complementary, since 
factories newly located at the port were producing construction pieces for the creation of 
dams and reservoirs, as visible in short the documentary [fig. page 147] which portrays 
the production of cableways for the building sites (Dan 1953).

Belluno slopes did not just provided natural resources to the Marghera op-
eration: directly they electricity, and indirectly growth of fixed capital, a provision of 
labour stock and capital accumulation23. Porto Marghera was therefore embodying a 
pivotal role for the an expanding territorial project made of increasingly interconnecting 
activities, of formerly independent productive systems, laying along di!erent north east 
tributaries, which was aiming to provide electricity to larger markets of both the centre 
and south of State. Its main thermoelectric power plant, entitled to Achille Gaggia was 
the machinic device at the intersection of the large web of infrastructures involved, the 
axle of the vast electric grid ramifying across the landscape and sustaining urban growth. 
Nevertheless, but rather “the manifestation of the project of establishment of Venice 
and the Veneto within the Italian economic system”(Ernesti 2002). "e later move to 
interconnect parts of SADE plants through a more e!ective system was accompanied by 
the necessity to bridge the Alpine region with the Apennine region. Proponents of the 
construction of this link argued that di!erent prevailing hydrological regimes of the two 
geographies, once interlaced into a unique machine, would have allowed to compensate 
for the di!erent outflow rates, stabilizing the supply and responding to demand of high 
load values24 (Petri and Reberschack 1993a). SADE therefore begun to establish the 
connection between the Alps and the Apennines by transporting energy to Ravenna, 
Rimini, and Bologna, crucial locations in the expansive strategy conceived by Volpi to-
wards Emilia and Tuscany regions25. 

As it emerges from SADE diagrammatic maps of the mains for energy trans-
portation threaded from the Veneto region, Marghera was de facto the core of a metab-
olism made of an endless web pipes, roads, railways, canals and electric lines, as much as 
the interconnection of di!erent main hubs like dams, power plants and the industries of 
the plain. If on one side hydropower embodied the great chance for Italian industrial-
ization, and signified more than just the development of factories, on the other side its 
reciprocal relation with Marghera was instrumental for the construction of the regional 
spatial project. It was a radical reformation of the territory, the subversion of landscape 
inherent dynamic geomorphologies, that would have dictated entirely new the entire 
mountain-plain relationships, which the second subchapter explores.

21
In a letter sent to the port direc-
tor Ing. Pagan, sent on August 8th 
1934, Le Corbusier confirmed to 
have expressed both his prais-
es and concerns to Volpi, argu-
ing that “it would have been a 
crime to realise a city following 
such a plan in 1934, especially 
in a Fascist country”. Le Cor-
busier believed that the “villes 
d’habitation” were not enough 
technologically advanced and in-
adequate for the aspirations and 
necessities of the contemporary 
modern society. In following 
letter directed to Volpi on Sep-
tember 25th, Le Corbusier he re-
inforced this ideas suggesting a 
new masterplan for the residen-
tial area, besides prasing works 
such as the car park in Piazzale 
Roma and the newly erected car 
bridge to the mainland [On the 
exchange between Le Corbusier 
and Volpi, Pagan and Baroness of 
Erlanger, see Foscari, A., Le Cor-
busier invoca l’autorità di Giusep-
pe Volpi per cambiare il piano di 
Marghera. Troppo Tardi, 2007].

22
Letter sent by Le Corbusier to 
Volpi on September 25th 1934, cf. 
Mimita Lamberti, M., Le Corbu-
sier e l’Italia (1932-1936); Mimita 
Lamberti, ‘Annali della Scuola 
Normale Superiore di Pisa, Clas-
se di Lettere e Filosofia’, II, 2, 
1972, pp. 864-866, (text translat-
ed by the author).

23
For an in-depth analysis of the 
idustrial development of the 
companies located in Marghera 
see Reberschack, M. ‘Acqua e 
Luce, Risorse Idriche e Industria 
Elettrica Nel Bellunese’. In Storia 
Contemporanea Del Bellunese : 
Guida Alle Ricerche, 1985.

24
The alpine region s character-
ized by recurring summer and 
lean winters, whilst the north-
ern Apennine by very low water 
flow in summer, variables rates 
in spring and autumn, and lean 
amount in winter.

25
The network was consisting of 
the main power lines of the Pied-
mont, Lombardy, Veneto, Liguri-
an and Ligurian-Tuscan systems 
and had two directions: one con-
necrted the Alps to central Italy, 
the other instead run in a trans-
verse direction along two lines. 
The first one was built from the 
connection Istria-Cellina-Santa 
Croce-Bologna-Piacenza-Ge-
noa-Savona-Turin, the other was 
following from the Cardano-Cis-
lago-Turin section, which in Tri-
dentine Venice would reach the 
Trentino backbones, and throug 
Cislago, the Lombard system.



135

Mail exchange between Volpi 
and Le Corbusier. Letter sentto-
Volpi on Septmeber 24th, 1934.  
Fondation Le Corbusier, Paris.
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1928 1952

1973 1990

Italy electrical grid exapansion 
1914-1990 (De Rosa, 1933; Istituto 
Geografico Agostini, 1952; Polish 
Army Topography Service, 1964; 
Nitti, 1905).

Zoom-in of SADE mains bringing 
hydro-power from the north 
power plants along the Piave 
towards the south, 1933.
(Marzolo, F., 1929) 

PIAVE - SANTA CROCE
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Hydro-power expansion along 
the Piave and Cellina rivers from 
1894 to 1990s.
Author`s elaborations.
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ON FASCISM AND LAND, POLITICS AND TECHNO-NATURES

«It is imperative that we create; we, people from this epoch and this generation, because we 
have the duty to make the face of the Fatherland unknowable both spiritually and materially. 
In ten years, comrades, Italy will be unrecognizable! "is will be because we will have trans-
formed it, we will have made a new one, from the mountains which we will have covered 
with their green coat, to the fields which will be completely reclaimed ... »26 —Mussolini, 1926

"rough the understanding of the relationship between the reciprocal concepts of Na-
ture-Nation and Landscape-Country [Paesaggio-Patria], it comes clear how the vision 
of nature as a political instrument proved crucial for the construction of an idealistic 
nationalism. "is was forged through a narrative of mutual constituency of nature and 
people, where a renovation of landscape was inferred as a metaphor for a renewal of 
human souls. Across the 1930s, most of the nature projects, of well-established Fascist 
regime, were unfolding, involving three complex forms of reclamation: agricultural, hu-
man and cultural (Armiero 2014, 242). In this context, hydraulic works suited perfectly, 
exemplified both in areas of recovery of the low plain through reclamation activities, and 
across the mountain, forging radical new geographies.  As a matter of fact, the ruling 
regime employed these landscapes as colossal open-air laboratories for the re-making 
of the Italians, in the belief that, casting an accomplished work on nature, would have 
raised an ideal race forged by daily struggles with the adversities of the environment 
(Armiero 2014; Dogliani 1999),

"e process of Bonifica Integrale, or Integral Improvement Program, meaning  
the conversion of swampland into arable soil, (signed into law in 192827 and lasting a 
decade), was a massive work of reclamation of 4.724.000 hectares across the Po Valley, 
dictated by the necessity to defeat malaria and insalubrity, to find alternative and more 
productive cultivation methods and address social problems.  Central to many discourses 
of fascist modernity, the bonifica exemplified, as Ruth Ben-Ghiat (2001:4) has written, 
“the most concrete manifestation of the fascists’ desire to purify the nation of all social 
and cultural pathology”28, rescuing Italians from a kind of corruption, including malaria 
and urbanism. Even if the Fascism regime was interested on preserving nature as an his-
torical product and ther representation of ‘Italianness’, its anthropocentric vision of na-
ture, made of manipulations rather than preservation programmes, was the main focus of 
the Fascist environmental vision.  In a complex blend, fixing mountains, marshes, rivers, 
through reclamation, ruralism, reforestation, drainage, hydroelectric power plants, autar-
chic policies and new planning theories were all part of the Fascist politics and culture29 
(Caprotti and Kaika 2008, 617). Usually considered to be a synthesis of bonifica idraulica, 
bonifica agraria, and bonifica igienica [the improvement of watercourses, agriculture and 
hygiene] sometimes stated as stability, productivity, and health, reclamation, methods 
were applied to swamps, coastal areas and river deltas, to obtain productive land for culti-
vationi or development. Mussolini’s undersecretary of Agriculture Arrigo Serpieri hailed 
Bonifica Integrale as “the basic instrument to Italy’s new rural power” (Hall 2005, 82). 

"e low east territories of the Veneto region were historically major environ-
mental laboratories  for the technics of reclamation where,  together with land parcella-
tion and commodification, malaria-prevention strategies were tested to be later imple-
mented on the rest of the country. Particularly, the lower territories of the Piave River 
were the laboratoreis of these national experiments, applied subsequently to the Pontine 
Marshes and the lower Po Valley30. Before the Serperi Law (Royal decree n. 3267, 30 
December 1923), in eastern Veneto technics of reclamation started in 1882 with the 
Beccarini Law, which aimed at the improvement of hygienic and sanitary conditions. 
With the following law (implemented on 22 March 1890), the results of miplementa-
tion, were largerly visible. However, the majority of the reclaiming e!orts made by pri-
vate land owners, collectively there was a lack of water-scooping capacity and knowledge 
on how to to respond to extreme flooding events. Nevertheless, it emerged how Mus-
solini demagogically exploited the technical (and legislative) progresses on the bonifica 

26
Armiero M., 2014. ‘Introduction: 
Fascism and Nature’. Modern 
Italy 19 (3): 241–45.

27
On 24 December 1928 the Ital-
ian Fascist regime implemented 
the “Reclamation Law”, the ‘Ser-
peri-Mussolini’s  Law’, a four-
teen-year national land reclama-
tion programme aimed at turning 
Italy’s ‘death inducing’ swamps 
into fertile agricultural land (De-
sideri 1981). The majority of the 
hydro-power produced was used 
between 1927-1961 to operate 
the reclamation works on the Po 
Plain, one third of which only to 
cover the eastern Veneto. Works 
included interventions to drying 
off soil, hydraulic defence works, 
the creation of irrigation net-
works, and the supply network 
for drinking water, over which 
—except for the creation of ar-
tificial mountain basins— the 
government imposed a private 
partnership with landowners 
(Vallerani, Zanetto, and Stefano 
1996; Vallerani 2006).

28
Reclamation works in the Fascist 
period is a story have been anal-
ysed in depth by several scholars, 
including Frank Snowden, The 
Conquest of Malaria: Italy, 1900–
1962 (New Haven: Yale University 
Press, 2006); Giuseppe Barone, 
Mezzogiorno e modernizzazione: 
elettricità, irrigazione e bonifica 
nell’Italia contemporanea (Turin: 
Einaudi, 1986); Piero Bevilacqua 
and Manlio Rossi-Doria (eds.), Le 
bonifiche in Italia dal ‘700 a oggi 
(Rome: Laterza, 1984).

29
The bonifica integrale aimed 
to shape the environment as 
much people’s beliefs. Mussoli-
ni himself started the Ruralist 
Campaign with one of his most 
inspired speeches on 26 May 
1927 arguing that ruralising Italy 
was the only way to rescue the 
country from (what he called)
a ‘demographic decay’, caused 
first and foremost by the rise 
of industrial cities, which, in his 
words, made ‘people infertile’.  
As Barrington Moore has written, 
ruralism was a composite set of 
ideas and rhetorics with which 
Fascism aimed to demonstrate 
and implement the superiority 
of the countryside and its in-
habitants over urban life and 
urban citizens, defining an iden-
tity policy, which would soon be-
come a racist one. From a deep 
connection to land, emerged 
the belief (deeply rooted in ru-
ral villages) that the root of the 
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Up right
Publication La Bonifica Integrale 
(Beneventani, 1929)

left
Luigi Torelli, map of malar-
ia spreading in Italy (scale 
1:1,500,000), reproduced in Carta 
della malaria dell’Italia Florence: 
1882.

Italian race was in its paesani-
smo (that could be translated 
in ‘villagism’) and took the form 
of a movement called Strapaese 
(Super-Village). It was Benito 
Mussolini’s brother, Arnaldo, who 
was considered the mastermind 
of this rural narrative, including 
forests policies.

30
The 75,000 hectares transfor-
mation of the Pontine Ager, in 
the south of Rome, was seen as 
a continuation of the reclama-
tion projects of the Roman Em-
pire, and identified themselves 
as successful where Romans 
have failed. This form of inter-
nal colonization was a territo-
rial affirmation of the Regime, 
which considered itself as the 
re-establishment of the Imperi-
al Rome, overseas colonisations, 
(as during the the was in Ethio-
pia in 1935 (Binde 1999; Caprotti 
2009).

Up left
Body culture facing unhealty 
nature, on the cover of Le Vie 
d’Italia, 1925.

Up right
Publication La Bonifica Integrale 
(Beneventani, 1929)

left
Luigi Torelli, map of malar-
ia spreading in Italy (scale 
1:1,500,000). 
(Reproduced in Carta della malar-
ia dell’Italia Florence, 1882)
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made across those lands, even before the regime, for his own ends31.
Florentine agronomist Cosimo Ridolfi (1794 – 1865) and the American 

conservationist, diplomat and linguist, George Perkins Marsh (1801-1882)32 helped to 
expand the concept of bonifica to include mountainous terrains, in this way labelling 
alpine planting initiatives and dams as bonifica montana [mountain reclamation] (Hall 
2005). Although, the fascist idea of nature had an entirely di!erent meaning from the 
contemporary North American understanding of the same term (which epitomizes wil-
derness), fascists’ land reforms were carefully observed by planners and managers across 
the United States, with some of them visiting the Veneto plain and the roman marsh-
es in person33. Di!erently from the US approach, wilderness in Italy was portrayed as 
something that needed to be conquered34, so both the Alps and Apennines became 
better laboratories for demonstrating how man could ameliorate and restore land. In 
the attempt to salvage the mountain from environmental degradation, erosion and hy-
drogeological instability, the plantation of trees was surpassed by the call to engineers 
to stabilize grounds through dams and concrete walls. Energy and new energy-related 
technologies provided the conditions to enable a new territorial (re)structuring: a terri-
tory that works supporting an increasingly mobile society where people (labour upon all), 
goods, materials, resources, knowledge and capital could easily move and exchange, as 
much as forming an open territory, where exchanges and the relations with other coun-
tries could concur for economic development. "e dominant idea was that nature had 
to be ordered and exploited for economic growth, transforming the environment into 
a productive machine. Public works such as new roadways, railways, ports, river works, 
dams, hydraulic reclamation, were all regarded as tools capable of providing a condition 
of growth, where hydro-electric development, in particularwould have been conducive 
to reach autarky. 

In this context, rhetorics about ‘Italian engineers’ capabilities’, the ‘great natu-
ral endowment of the country’ and the ‘power of production’, emerged decidedly. Ana-
lysing the main publications of the time, as well as SADE’s numerous ones, it emerges 
clearly how strong faith in new energy-related technologies was crucial in the processes 

31
For a in depth analysis see Elis-
abetta Novello, Terre Di Bonifica. 
Il Ruolo Dello Stato e Dei Privati 
Nel Veneto Dalla Serenissima Al 
Fascismo. Padova: Cleup, 2009.

32
Marsh published Man and Na-
ture: Or, Physical Geography as 
Modified by Human Action, first-
ly in 1864, which became a very 
popular book in Italy, titled as 
L’uomo e la Natura. As the very 
first publication to challenge the 
American myth of the supera-
bundance and the inexhaustibil-
ity of the earth, it was regarded 
as, “the fountainhead of the 
conservation movement,” in the 
words of Lewis Mumford.

33
Rexford Tugwell, a leading archi-
tect of the New Deal programs, 
even met privately with Musso-
lini to discuss bonifica, describ-
ing it as “the most complete and 
dramatic example of large scale 
land planning in Europe” at a 
1933 convention (Hall 2005, 89).

34
For an in-depth analysis of pres-
ervation of wilderness and its 
different approaches in the Unit-
ed States and Europe see Mar-
cus Hall, Earth Repair, 2005.

Body culture facing unhealty 
nature (“Le Vie d’Italia”, 1925).
Right
Camping, nature knowledge and 
national consciousness. (back-
cover of “Le Vie di’Italia”, 1923).

Advertising poster by 
Franz Lenhart of the skiing 
infrastrctures in Cortina, 1940s 
(Artstor Libray).
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Side lining of the new collector 
channel of the high waters, Ron-
cade, 1931. (Novello, 2009)

Bonifica in the Piave territories 
(Tassinari, 1939)
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of designing the modern territory35 (Societa Adriatica di Elettricità 1952a, 1952b, 1933, 
1953, 1956, 1958, 1960; Isenburg 1981): projects were frequently depicted making use 
use of sketches and collages on photographs, in the attempt to render a vision of future  
nature which would have embodied both its technological potential as engineering and 
political powers. 

However, within the national protectionist movement, Luigi Parpagiolo 
(1862-1953), one of its key exponent figures, sustained the minority position of dissent 
towards capitalistic hydroelectric corporations and exposed the intrinsic contradictions 
of thinking about them as allies of the mountains —especially in the protection of for-
ests— across pages of the magazine Le Vie d’Italia [Roads of Italy]. Parpagiolo’s ideas 
were rooted in a vision of the landscape seen as a common heritage, which was in need 
of protection from private speculations36 (Parpagiolo 1927; Sievert 2000).  It was in fact 
with the national Unification (1861) that Italy started to look north and acknowledge 
the Alps, whose geographical arc marks large parts of the national border: beyond the 
peaks, from west to east, there are France, Switzerland and, above all — at the time the 
arch enemy Austria. Since the late Risorgimento, the ruling class and the ‘irredentist’ 
public opinion considered the border with the Hapsburg Empire as provisional, having 
still some “trapped on the other side [awaiting] to be freed”:  this context, that the 
association of the Italian Alpine Club (CAI) was born in 1863, on an initiative of Quin-
tino Sella (one of the most important character of the new Kingdom), with the aim to 
promote, beyond sporting and recreational activities, health and scientific knowledge, 
ideologies and thinking (Wu Ming 1 2015, 118). "e CAI (founded by Sella in 1863 as 
a body strongly influenced by the British Alpine Club37) and the Touring Club Italiano 
[Italian Touring Club Association] (founded in 1894), were promoters of ideological 
values based on progress, patriotism and a certain paternalistic pedagogy through the 
exploration of nature38. "e Alpine Club had in its bylaws the patriotic mission to in-
troduce Italians to their mountains, through both scientific and emotional contents, in 
order to learn to appreciate the landscape beauty as much as the necessity to employ 
its resources. Even the more committed, TCI advocated for the use of water for energy 
production, considering development a fundamental strategy for the preservation of the 
mountain environment39 and a mean to help nature to express itself at best (Armiero 
2011). Ultimately, in the hydroelectric field TCI sought to find the common ground be-
tween conservation and progress. Naturalist research, alpinist practices (and later skiing), 
together with CAI and TCI the publication of guidebooks and travel-oriented literature, 
contributed to the spreading of a larger concern around ecology and nature in general. 
"e expanding road network across the mountain landscape, the spreading of cars, as 
well as the construction of hotels and skiing resorts, were nurturing people mountain 
passion (Decarli 2004).

In order to better understand the particular cultural context within which the 
desire to preserve nature arose, and the consequential formation of a set of values around 
landscape elements, is necessary to shed light upon some legislative aspects. "e first law 
concerning nature/landscape preservation was law promulgated in 192240, which, enact-
ed a couple of months before the Fascist rise to power, represented the first attempt to 
explain and define a specific terminology, synthetizing the approach of conservation of  
objects and territories deemed to have both a particular ‘natural beauty’ and an intrinsic 
‘relationship with history and literature’.  Nevertheless, the semiotic ambiguity caused 
by the law-makers conception of nature conservation as an aesthetic and historiographic 
endeavour of preservation towards landscapes linked to human history, made the law 
eventually an ine!ective tool for preservation41: the electric industry, in its early stag-
es of development, was actually favoured by a liberal managment of water resources, 
eventually granting a long array of water concessions and the constructions of barriers 
in places of both fragile nature and unique cultural heritage.  In fact, a system of real 
concessions on water exploitation was introduced in 1919 by the Decree Law 2161 —

35
In particular, in 1955, SADE pub-
lished a book expressively de-
voted to the celebration of their 
50 years of activity in the elec-
tric sector and its leading con-
tribution the Veneto region. The 
book (cover in the previous page) 
shows a map depicting the pro-
duction plants constructed so 
far, and those planne. Providing 
detailed notions on power gen-
eration amounts and technical 
details on the elements com-
posing major dams and water 
pipes, it illustrates each element 
(as well as new roads, dams, 
reservoirs, railways, high-tension 
pylons, bridges, river works, etc) 
great importance. Some images 
particularly stand out: describing 
the power plant on the peak of 
Marmolada (as seen in the first 
chapter), it compares achiev-
ments and frames the mountain 
and its imposing glaciers in a 
panoramic view which stresses 
and celebrates its natural beau-
ty.

36
A new interest in nature pres-
ervation developed in the early 
century, when for the first time 
of the society started paying at-
tention to the safeguarding of 
the ancient pine-forest of Ra-
venna, threatened by massive 
wood-exploitations in a context 
where rapid urban expansion 
and industrial activities were 
surging.

37
One of the most relevant En-
glish influences on Italian habits 
of the time was Baden Powell’s 
youth movement which pushed 
Sir Francis Vane to found the 
first group of Italian boy-scouts 
in Tuscany in 1910 (Vallerani, Za-
netto, and Stefano 1996).

38
Fascism endorsed alpinism as a 
physical activity in the process of 
creation of a “new man”.

39
For the TCI, four policies were 
paramount for the mountain 
preservation strategy: hydropow-
er infrastructures, silviculture, 
breeding, and the development 
of a good roadway network. In 
The Origins of Nature Conserva-
tion in Italy In James Sievert has 
noted that progressive/protec-
tive pproach signified more than 
a simple intellectual statement, 
given that hydropower compa-
nies were generous patrons of 
the Club (Armiero 2011, 2013).
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Cover of the celebrative publi-
cation issued by SADE in 1955.

Below
Simulation of the two solutions 
desinged by SADE for the Valle 
dam, at hights 725 masl and 
706, 5 masl (version built) (SADE, 
1956, p. 71).

40
Presented in Parliament by the 
then Minister of Public Educa-
tion Benedetto Croce Law n. 778, 
11 June 1922, ‘Per la tutela delle 
bellezze naturali e degli immobili 
di particolare interesse storico’, 
is the first law in defense of the 
Italian landscape was. The law 
identified ‘subjects and immov-
able things to preserve’ because 
of their beauty and panoramic 
views (Paolini, 67).

41
This tendecy was reiterated al-
though Law 869/1882 (inspired 
by the general secretary of public 
works and hydraulic engineer Al-
fredo Baccarini) was promulgat-
ed to empower public authority 
over the landscap.
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when many fundamental decisions regarding the mountain habit were already made— 
while legislation on hydroelectric usufruct was structured by the Consolidated Act on 
electrical installations (Royal Decree 1775 of 193342), designing an economic resource 
(Reberschack 1985; Vallerani 2006). In the same year, the Royal Decree 1584/1922 es-
tablished the first national park of Italy (Parco Nazionale del Gran Paradiso) with the aim 
of persevering the wilderness and rarity of its geology and panoramic beauty, and later 
converted into the law 473/25 where the concept of the ecosystem preservation was 
introduced. "ese actions paved the way for the law 1497/193943 which provided for the 
preservation, immovable natural or unique environmental features, preparing the ground 
for the so-called piani territorial paesaggistici [territorial landscape plans], aimed, in fact,  
at avoiding damage to panoramic beauties44. 

Publications released between 1920 and 1940 made use of images of excellent 
natural beauties as backgrounds of the latest technological achievements, such as new 
roads, trains, omnibus, cars and cableways, together with a strong patriotic linguistic 
code45. In fact, the ‘20s are the dawn of mass tourism: a flourishing of ‘patriotic trips’ 
brought always more people to the places of war, to come into contact with the mytho-
logical machines —through carefully staged setting— of the Northeast battlefield (Wu 
Ming 1 2015, 122–23). Across these years, also social consciousness and academic dis-
courses started to reflect the political and social circumstances which were characterising 
the emerging Fascist movement. "e debate on nature and its preservation reflected in 
fact the development of the Italian Neo-Idealistic "ought (INT)46 which contributed 
to the conception of nature as a practical ground where to meet materialistic needs, a 
base to be transformed, ordered and exploited for economic growth. In this perspective 
human interventions upon nature were considered empowering acts of beautification, 
thus productivity was seen as provoking aesthetic values (Vallerani, Zanetto, and Stefano 
1996). Every aspect of the territory was increasingly considered in positive or negative 
terms, according to the extent of which could support the construction of new social and 
economic achievements. In this perspective, the physical environment was regarded as 
something to be mastered for the an overarching economic dimension, where new major 
infrastructures such as maritime ports, railway axes connecting cities, roads, tunnels, 
dams, even if crossing or altering delicate areas like coastal ecosystems or remote valleys, 
were embraced for the advantages they could bring. 

In a later new edition of the guide of the Easter Alps, published in 1950 by 
CAI and TCI, a contribution of SADE main engineer and projects mastermind Carlo 
Semenza, opened with the a$rmation that it was impossible to narrate the mountain 
landscape without describing the hydro-power apparatus (Berti 1950), as if it was some-
thing impossible to detach from nature and complementary to its beauty. Even if it 
was financially linked to electric corporations, TCI nurtured a sincere positive vision on 
hydroelectricity, sharing a general passion that was increasingly mounting in the first 
decades of the twentieth century (Armiero 2011). In the 1930s proponents of dams 
were more likely to see them as mimicking nature rather than conquering it.  In a similar 
way, Lewis Mumford celebrated this new form of power production as the triumph of 
the Neotechnic Age, far away from the dust and pollution of the industrial revolution 
(Mumford 1934, 223–24), even though he was not on the hydroelectric companies’ pay-
rolls. Like Emerson many at first looked at technological achievements not as violations 
of nature but rather as extensions and imitations of it (Nye, 61). When Mumford wrote 
Technics and Civilizations in 1930-31, he expressed a common energy utopianism. He 
thought of liberating the potential of hydro-electricity to free humans from  labour and 
therefore free the potential they had in changing our society, representing what he called 
the Neotechnic. He argued that electricity would restore workers to the countryside, it 
would purify polluted industrial cities as much as purify human society. However, doing 
so, he proved why earlier Emersonianism had gone bad, depending on the wrong energy 
source for its machines, coal and iron.  Following Patrick Geddes, Mumford called the 
period, characterised by this energy machines, the Paleothecnic, when the environment 

Circeo

Gran Paradiso

Abruzzo

Stelvio

Localtions of national natural 
parks created during the fascist 
period: Gran Paradiso (1922), 
Abruzzo (1923), Circeo (1934), 
Stelvio (1935). Sila was later es-
tablished in 1997.

Sila

42
‘Testo unico sugli impianti elet-
trici’, Reale decreto 1775, 1933. 
The legislator, besides focusing 
mostly on economic and finan-
cial aspects (and innovating the 
system of facilities for the con-
struction of new dams, ensuring 
public funding coverage of up to 
60% of the construction costs 
for artificial lakes), totally ig-
nored the necessity to condition 
granting on water abstractions 
and regulate them according-
ly  to hydrogeological, biological 
and environmental preservation 
measurments. This installed the 
principle of the ‘highest eco-
nomic exploitation’, almost com-
pletely accepting all the requests 
of the emerging electric industry 
(Petri and Reberschack 1993b; 
Vallerani 2006).

43
Law n. 1497 29 June 1939, ‘Leg-
ge sulla Protezione delle bellezze 
Naturali’, on the protection of 
natural beauties, remained un-
changed until the creation of the  
to Law 183 in 1988, relating to the 
defense of the soil, and to the 
New Consolidated Act which (is-
sued through Legislative Decree 
152 of 1999) transposed later the 
EU policies.

44
This law provided for the pres-
ervation of individual beauties, 
immovable natural or unique 
environmental features (as well 
as buildings or gardens) char-
acterised by uncommon beauty, 
immovable things of aesthetic or 
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was taken as an abstraction in which air and sunlight had no reality because of their lack 
of exchange value, therefore creating a world which was repetitive and steady, where 
labour was just a monotonous toil. To him the steam engine tended toward an economy 
of monopoly and concentration, whilst electricity would promote independence and 
decentralization (White 1996). 

In a way this conceptualisation of the possibilities o!ered by hydropower, rec-
ollect similar ideas on self-su$ciency and the policy of ruralisation [ruralizzazione] in 
Italy in the Fascist notion urban space. "e contradictory ideology behind this policy 
was a binary approach towards urbanism: the definition of negative and positive urban-
isms. "e first identified cities as sterile environments and therefore aimed to halt the 
rural-urban expansion, whilst allowing for the adjust of ‘unhealthy’ urban areas through 
acts of disembowelment [sventramento]; the latter, on the contrary, implied the state’s ac-
tive engagement in the development of New Towns47 (Caprotti and Kaika 2008). Clear-
ly, tensions between preservation and improvement were extremely strong. "e creation 
and growth of new urban settlements (from neighbourhood units to small villages and 
towns) served specially to house agricultural populations in reclaimed areas such as the 
Pontine Marshes, and were considered free from the corruption that a!ected the old cit-
ies, which were metaphorically swamped in cultural decadence (Binde 1999, 769; Farm-
er 2018). One of the works of the ‘Second Futurism’, the painting La Virata, by prolific 
Umbrian painter Gerardo Dottori, aptly expresses the fascist dialogue on urbanization. 
"is oil painting presents an Italian agricultural landscape largely unurbanized, with the 
exception of one prominent town in the foreground, devoid of modernization (Farmer 
2018). Part of the Aeropittura or aeropaiting, created as early as 1931 (a movement char-
acterised by images focused on airplanes and aerial perspective), it describes a pictur-
esque hilly landscape characterised by a river crossing harvested fields and dotted with 
red-roofed houses, fading into the curvature of the earth. Although quite di!erent from 
the early images of Futurism, it also reflects the Fascist rhetoric that exalted a perfect 
reclaimed cultivated landscape, signifying the fascist (mostly fabricated) glorious story 
of conquest. Further, the portray of a landscape extending towards a curved horizon line, 
presents Italy as a an “empire of cultivated lands” (Farmer 2018, 104), encompassing a 
large portion of the globe.

La Virata, Gerardo Dottori, 1931 
(Casa Museo Boschi Di Stefano, 
Milano)

traditional value and panoramic 
vistas. Even if it proved a signif-
icant legislative advancement, it 
lacked to clarified the difference 
between terms as paesaggio, 
natura and ambiente [landscape, 
anture and environment]. It is 
interesting to notice that before 
the 1920s in fact there was a 
strong distrust towards scientif-
ic subjects, indeed science and 
naturalistic topics were basically 
absent from school programmes 
until the junior high school re-
form of 1963, which imposed 
these subjects to be taught by 
qualified teachers.

45
This approach lasted until in the 
post-war period, when —whilst 
maintaining a formative and ped-
agogical aims—, it lost the typicl 
nationalistic tone in favour of a 
more in-depth dissemination of 
environmental knowledge.

46
Among main exponents of the 
Italian Neo-Idealistic Thought 
there were Giovanni Gentile and 
Benedetto Croce, the latter par-
ticularly have had a profound 
influence on Italian cultural life, 
and served as Minister of Educa-
tion between 1921-1922.

47
The combination of land recla-
mation processes and the con-
struction of New Towns, nesting 
the fascist party headquarters, 
were represented by the Regime 
as the vanguard of civilization.
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MODERNITY CONQUEST

"e utilization of techno-natures aesthetics was paramount to cultivate a vision of an 
idealized nature in Fascist Italy. "e Regime used an extensive propaganda machinery 
to promote its programmes, framed not as the outcome of economic necessity, yet as a 
supreme achievement, linking more strongly modernizing projects to national ideologies 
(Caprotti 2005; Caprotti and Kaika 2008). Newly established media institutions were 
essential supporters and contributors of both an increasing interest around nature and 
its popular discovery, as well as displays of the greenwash propaganda which promoted 
a heroic quest of nature. Founded in 1925 by a Royal decree-law, the cinematic institute 
L’Unione Cinematografica Educativa (LUCE) [Educational Cinematographic Union, 
whose acronym literally translates as ‘light’], was instrumental in convincing audiences of 
the rightness of the government transformative acts. Carefully staging cinematographic 
representations of ongoing developments and ground work activities, where even Mus-
solini himself often starred as ‘the pseudo-skier’ in the mountains, ‘the harvester’ in the 
fields or ‘the tree seed sower’ in swamp lands contributing to reclamation projects, the 
LUCE institute was instrumental in supporting is active recast of land into an ideal 
fascist landscape (Caprotti and Kaika 2008). "e film industry, in fact, considered as na-
tional one, and newsreels, compulsory screened in cinemas, were used to document each 
steps of the sublime transformation of ‘sterile’ nature into productive fertile grounds48, 
documenting the heroic production of the ideal landscape within which the ‘ideal’ fascist 
man would thrive and live49. "e contextualisation of LUCE’s filmic production on the 
war makes clear how its activities were part of a wider set of politics of propaganda, as 
much as of a modern socio-technical organisation which enabled the colonialist discur-
sive construction of the Fascist regime in Africa (Caprotti 2014).

Sure enough, the success of transforming swamps, mountain and valleys owed 
as much to the extensive investment of labour power, capital, and technology, as it did to 
the careful portrait of each action of these projects through cinematographic representa-
tions. Documentaries often celebrated new modes of transportation, proposing a narra-
tive of conquest rather than one of wilderness protection. Cableways especially spoke of 
bold engineers and wild landscapes, celebrating the spectacle of modernity and nature. 
In the Uomini sul Vajont [Men on the Vajont] (Luciano Ricci, 1959, 15’), we see the doc-
umentation of the construction of the Vajont dam, which at the time reached 140 meters 
height (125 metres behind its completion). From the Prometheus voice over of Guido 
Notari we are invited to admire men power and their values, particularly highlighted 
through the description of their everyday activities, routines and backgrounds. Notari 
describes workers lives, their region of origin (besides Veneto, many came from Lom-
bardy and Abruzzo majorly), and how they were conducing their lives t on the dam site: 
we see them eating, resting, and we also get to know that some died there (“those that are 
not with us anymore” says Notari). A hyperbole of numbers (kilometres, kilowatt-hour, 
square metres, hectares…) permeates the entire report, emphasising the typical rhetoric 
of records, in this case of “the biggest arched dam ever built in the world” (Ricci 1959). 
Reminder of another similar extraordinary work, Man on the Vajont follows after few 
years Opération Béton [Operation Concrete] (1954, 20’), the French cineastes%Jean-Luc 
Godard’s (1930-) very first film, depicting the construction of the Dixence gravity dam 
in Hérémence, Switzerland. Energie Ouest Suisse (EOS) started its construction in 
1929 to supply water to the Chandoline Power Station, employing 1,200 workers. 
It was completed in 1935, in Godard’s own words “a 2500 m. d’altitude, dans le Val 
des Dix, un millier d’homme dresse un mur de$béton aussi haut que la Tour Ei#el”. After 
the%Second World War, growing need in electricity pushed for the construction of the 
Super Dixence Dam50, a 285 m height structure - the world’s tallest at the time. Be-
fore deciding to document it, the%Grande Dixence%dam not only provided the 23-year-
old Godard of his first job, since he took hard manual work on the dam site joining his 
friend Jean-Pierre Laubscher already employed there (Brody 2008). "e building site 
employed 3,000 workers and poured 6,000,000 m3 of concrete to complete the dam. 

48
This strategy of mind forging was 
pursued also through the control 
of other particular sources of in-
formation in order construct and 
covey to people its own reality. 
For instance, from 1935 to 1937, 
many international newspapers 
were banned, such as the New 
York Times, the Chicago Tribune 
and most of the British papers.

49
For a in depth-analysis on the 
engagement of the propaganda 
fascist machinery in visual meth-
odologies see Caprotti F., Infor-
mation Management and Fascist 
Identity: Newsreel in Fascist It-
aly, Media History, Vol. 11, No. 3, 
2005; Caprotti F., Kaika M, 2008, 
Producing the Ideal Fascist Land-
scape: Nature, Materiality and 
the Cinematic Representation of 
Land Reclamation in the Pontine 
Marshes, In Social and Cultural 
Geography, 613–34.

50
Located in the Valais canton, 
which drains 56% of Switzer-
land‘s glaciers and stores the 
largest amount of water in Eu-
rope, the original Dixence dam 
was submerged by the filling of 
Lac des Dix at the beginning in 
1957, whilst the Super Dixence 
Dam was finalized by Grande 
Dixence SA in 1961. Most of the 
water flowing in the Dixence res-
ervoir comes from glaciers when 
they melt during the summer. 
It is part of a complex pumping 
system (although does not tech-
nically qualify as such), made 
of an array of power plants and 
underground pipes as long as 
100 km.
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Right column
SACAIM Macchina tendi fili, 
1953, recorded by Antonio Dan 
at the Sacaim workshop in Via 
Rghi, Porto Marghera on January 
26th, 1952. 
(SACAIM Macchina tendi fili, 1953)

Left column
SACAIM building company 
bridge load test across the Va-
jont ravine on March 19th, 1953 
(Ponte sul torrente Vajont, 1956, 
Archive Pelizzaro)

Next pages
Uomini sul Vajont, 1959
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Uomini sul Vajont (1959).
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Uomini sul Vajont (1959).
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Lumiei (1948).
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Film still from Lumiei. 
Here La Maina town before 
being submerged by the artificial 
lake which was created with the 
damming of the Lumiei River. 
Pasinetti in these images docu-
ments the valley before the con-
struction of the Sauris dam was 
completed: began in 1941 and 
ended in 1948, the construction 
of the dam realised a reservoir 
with a capacity of 73 million 
cubic meters of water.

In the short film (9 minutes) on 
the dam in Sauris, made in 1947, 
which documents the last phase 
of the works for the dam, Pa-
sinetti’s style is recognizable in 
the precise observation of rea-
lity, in the peculiar sense por-
traying the environment, in the 
formal rigor and composition of 
the images, in the photography  
which captures and enhances 
the energy and strength of the 
machininic works, as much as 
the lyrical character of a Carnian 
landscape that would have soon 
disappeared.

The dam (designed by the en-
gineers Carlo Semenza, Guido 
Oberti and Mario Pancini of the 
SADE) with its 136.15 meters, 
was the highest in Europe after 
the war. Given the morphologi-
cal and geognostic conditions 
of the narrow and deep gorge, a 
double-curved vaulted structure 
was chosen. The works for the 
construction continued regularly 
despite the hard times of the 
Second World War. Due to shor-
tage of manpower in the early 
period, three hundred New Zea-
land prisoners of war were also 
involved in the construction.of 
the narrow and deep gorge, a 
double-curved vaulted structure 
was chosen. The works for the 
construction continued regularly 
despite the hard times of the 
Second World War. Due to shor-
tage of manpower in the early 
period, three hundred New Zea-
land prisoners of war were also 
involved in the construction.
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Study model of the Lumiei dam 
exposed at the 26th Fair of Padua 
in 1945. 
(SADE-Enel Historical Archive, 
Naples)
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Flucht in die Dolomiten (1955).



159



160MACHIN IC  LANDSCAPE

"e astonishing operation gave Godard the idea to document it all. Godard’s own 
austere narrating voice on a pastoral music borrowed from Johann Sebastian Bach, is 
invaded by strong noises of excavators that leave no space for imagination. "e short 
documentary gives hints of Godard’s interest in labour, capitalism, nationalism, and 
the machine-like systems that surround humanity (Marshall 2013).

Around the same years SADE was living a precarious phase, and the use of 
movies was an attempt to convey a sense of humanity from the construction of dams. 
"e company had indeed relevant collaborations already in place to narrate its achieve-
ments. "e venetian historian, critic, director (and first Italian film scholar) Francesco 
Pasinetti (1911-1949) dedicated indeed a quite notable amount of work to describe both 
the conditions of the city of Venice and the afterwar economic recovery of the Veneto 
and Friuli regions through the construction of hydro-power plants. In the short docu-
mentary Lumiei (1948, 23’) he documented the last construction phases of the Sauris 
dam at La Maina in 1947, the highest concrete vaulted double-curved dam, (another 
record) at the time the in Italy. Pasinetti’s style is found in the precise observation of 
reality, in the sense of the environment, in the formal and compositional rigor of the 
images, and in a photography that knows how to capture and enhance the energy and 
power of the work of machines, as much as the lyrical character of the Carnian landscape 
of the Lumiei Valley, that would soon disappear under the water reservoir [fig. pp. 156-
157]. In September of the same year, he started for SADE Piave Boite Vajont, (1948 8’)  
—an unfinished short-movie completed after his death by directors Glauco Pellegrini 
and Rinaldo Dal Fabbro— which depicted the gradual after war resumption of the 
hydro-power works in Pieve di Cadore with the debated construction of Sottocastello 
dam (Giachino et al. 2020).

Similarly, other transformations across the mountain environment of the Ital-
ian Alps were narrated by many distinguished directors. Ermanno Olmi’s (1931-2018) 
works Sabbioni: una diga a quota 2500”$(1953, 10’) [Sabbioni: a dam at 2500’’], and the 
less technic-focused short movie La diga del ghiacciaio%(1955, 10’) ["e Ice Dam], de-
scribed the construction of the dam in Val Formazza, the largest capacity dam of the 
Piedmont region (second in the Alps after the Place Moulin one in Valle d’Aosta). In 
fact, film sets in the mountains became particularly popular in the ‘40s. Contemporarily 
indeed, Pier Paolo Pasolini screenwrited his first entire movie, alongside Giorgio Bas-
sani, with the German-Italian Flucht in die Dolomiten ["e prisoner of the Mountain] 
(1955, 80’) framing the impressive construction of the dam of Fedaia along the Piave 
river51, as well as the Val Gardena railway, a jewel of the civil engineering of the time. 
"e director Luis Trenker (1882-1990), a South-Tyrolean architect and alpine guide, 
was moved by the desire to translate in images the absolute values and beauties of the 
mountain landscape. What’s also noteworthy, besides the impressive beauty of Pasolini’s 
images of the dam, is that through the video we are also able to see the peaks and the 
glacier of Marmolada, previously examined in chapter one. Another contemporary work, 
the British adventure film Campbell ’s Kingdom (1957, 102’), directed by Ralph "omas 
(1915-2001), brings us on another dam building site. Again along one of Piave tributary, 
the location of Pontesei was used in place of the Canadian%Rocky Mountains. We can 
see again the functioning and state of a real building dam site, as well as its adjacent 
in-cavern power plant which was still in construction under the design of architect Ig-
nazio Gardella. Before the dam would flood the valley, the main character is in search of 
oil to extract, but is overwhelmed by the tragedy of the dam failure. 

From these examples emerges how there was an emerging will to glorify tech-
nological achievements and its records, not just as the expression of a wide-spread men-
tality of belief in progress, but also as a compelling need to justify such endeavours and 
human undertakings. Both Ricci and Godard, in fact, with their respective display of two 
iconic engineering masterpieces, highlighted the extraordinary e!orts and the supreme 
results of man capacities. Besides being depicted in LUCE newsreels, SADE was the 
commissioner of many of these celebrative works, as much as EOS was interested in 

51
With its ancient bridge, the val-
ley was geologically so peculiar 
that it was also subject of an 
American western movie priory 
to its flooding with the dam 
construction.

Pontesei dam and its in-cave 
power-house designed by 
Ignazio Gardella with paitings 
and wall sculptures by Ludovico 
De Luigi.
Author’s photographs (2018)
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Godard’s, from who it also acquired the movie rights for its publicity purposes. "ese 
projections of the positive results achieved by these unprecedented techno-natures went 
beyond the pure depiction in documentaries. Building sites became setting for the nar-
ration of other stories, as perfect environment for man strains and e!orts in life, as much 
as marvellous sublime backgrounds in everyday activities.

EXPLOITATION & TRAGEDY

"e understanding of the construction of the Fascist nature as a rhetorical, symbolic 
and geographical space, with the analysis of Fascists appropriation of Italian landscapes, 
through both discourses and concrete policies, explains the processes of the machin-
ic-landscape establishment and its entwin with larger scale scales of development and 
urbanization. When it comes to evaluate the formation and cultural definition of both 
concepts of paesaggio [landscape] and ambiente [environment], and their semantic evo-
lution and distinctions from natura (nature), in the modern Italian discourse, it is useful, 
in this context, to distinct two periods: 1920-1940 and 1945-1970. "e post-war period 
was characterised by the necessity of reconstruction, that prevented some of the protec-
tionist law on land preservation from being e!ectively applied, and an actual unplanned 
territorial sprawl   —often pushed by speculative interests—, that emerged with a marked 
justification of necessity. As for the mountain landscape, the process of human tink-
ering to improve the river productivity from its inherent powers, was enacted to cope 
with modernity productive demands. In Visdende Valley, although in order to avoid the 
construction of a new dam, inhabitants asked for the application of the law 1497/39, 
SADE got granted construction in 1951. Later, what actually halted the project were 
two major important events: the 1963 nationalisation of hydropower, when SADE and 
other companies were acquired by the Ente Nazionale Energia Elettrica (ENEL) and the 
disaster of Vajont owhich ccurred on 9 October.  On the same year, the infrastructures 
of hydro-electric exploitation, together with the advancements of land reclamation tech-
niques —to which the electrifying technology also significantly contributed— are ulti-
mately the most visible facets of the late modernization process of Italy. However, these 
two important events (together with the severe flooding in 1966), draw a conclusive line 
to the era of belief in nature technological conquest, marking the 1960s as a turning 
point for Italian territorial alterations.
 "e tragedy of Vajont, one of the most dramatic worldwide (third for loss of 
human lives) abruptly redefined the public acceptation of dams and hydropower plants. 
Drowning pre-existing social and environmental forms of spaces, the dam, built in 1961, 
was initially conceived as a fundamental piece of the final phase of improvement of the 
large machinic exploitation of the Piave waters. It was glorified for its technical engi-
neering characteristic as the biggest arched dam ever built in the world, with a height of 
262 meters, and a reservoir impounding 150 millions of cubic metres, capable of produc-
ing 800 million kwh annually, as we have seen documented in the documentary Man on 
the Vajont. Arrived as a colonial power, exploring, dispossessing and developing, the blind 
speculative conviction of SADE to be able to control of nature proved fatal. Perpetrating 
legalized-illegal expropriations against locals and appropriations of land commons— 
fundamental for sustenance practices and cultural habits52 —the company embarked 
in the construction of the dam, elevating always more its height and consequently the 
reservoir capacity to stock water, was pursued scathingly until the worst premonition 
became true53. On 9 October, a landslide of 8 million cubic meters of rocks collapsed 
from the Toc Mountain and caused the overflow of 263 millions of cubic meters of 
water over the dam. A tremendous wave, as height as 270 meters, swept away the entire 
valley, erasing the city of Longarone, as well hitting towns of Erto, Casso, Castellavaz-
zo, Codissago, Pirago, Villanova, Faè, Rivalta, devastating a territory of 1500 hectares, 
killing 1910 people and seriously injuring more than 150. Unheard locals’ warnings, 
unconsidered worrying signals of an unsicure geologic condition and minor accidents 

52
The company started the pro-
cess of dispossession already in 
1948, acquiring 170 homes and 
3,000 hectares of land, both 
private and public. The only de-
mand advanced by the munic-
ipalities of Erto and Casso to 
SADE was a bridge and a bus 
service to retain a connection 
across the two sides of the val-
ley over the lake: this request as 
well was never granted.

53
Fears were also enhanced by a 
previous dam failure in Gleno in 
Lombard Alps occurred on De-
cember 1st, 1923, when 6 millions 
of cubic meters of water and 
mud submerged the towns of 
Dezzo and Bueggio, killing more 
than 356 people (exact numbers 
are still unknown). The Viganò 
family who acquired the water 
rights of the valley had changed 
the approved architectural plan 
from a gravity to an arched dam 
during the construction phase. 
This was just the last and more 
dramatic event of a long array of 
capitalistic engineering failures.  
Nevertheless, the Fascist regime 
tried to sweep under the carpet 
in order to preserve the integri-
ty of the Italian technology. The 
same attitude was used in 1935 
when the dam over Orba River 
collapsed over Molare, causing 
the death of 111 people. As in 
the previous case, the event was 
obscured from the press and 
minimized as much as possible 
(Armiero 2011; Rosso 2017).
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occurred before this last major tragedy54 (Istituto Luce 1963; Reberschack 2003; Armie-
ro and Graf von Hardenberg 2013; Sirena 2016).  "e energy dissipated by the landslide 
has been calculated as twice higher the bomb over Hiroshima, and dissipated a subse-
quent earthquake registered across Europe (Caloi 1965). Among the reasons against 
construction, there were serious concerns related to the geology of the valley, believed 
to be not su$ciently safe for that type of intervention. "e resulting water pressure of 
the massive reservoir would have been too strong for the soil conditions of the Monte 
Toc slopes (in local dialect toc can be translated as the sound of an object falling on the 
floor, a noise in fact heard from time to time), a knowledge carried across generations. 
As environmental historian Marco Armiero remembers us, “periodically humans have to 
pay for their sins. Last time that a more than human entity asked them to pay the bill, it 
was the Deluge. Maybe everything starts from there” (Armiero 2015, 50). Even though 
the ‘Great Vajont’ was (and still remain) quite unknown in Italy and abroad55, the event 
tells of the inclusion of the remote alpine valleys in modernity. As Armiero it provides 
“proof that modernisation of the nation passed through those remote valleys”, qualifying 
them as the “powerhouse of the nation” (2011, 8). Nevertheless, although placed at the 
centre of the modernisation process, in these valleys,  where —together with a piece of 
Toc Mountain — was also the myth of technology as an antidote of misery disintegrated 
and, they remained marginal territories placed in a subaltern position within the nation-
al narrative of development (Vallerani 2006; Armiero 2011). 
"e economic interests, which have moved around the basin of the Piave after the Vajont 
tragedy, are included in a long processes of economic deregulation and political decen-
tralization. Due to its historical contingency with the nationalization of the electricity 
industry, 1963 marked with great clarity a rift between the large industry sector on one 
side and mountain society on the other. Moreover, the missing element of the Vajont 
reservoir, the final machinic piece within the river apparatus, have critically reshaped 
the processes of water exploitation. In fact,  the transept Piave-Boite-Vajont, running 
from the norther reservoirs directly down towards the plain, water is accumulated and 
exploitated as if that large stock of water would still be there. "e functioning of the 
machine follows rules and agreements based on an inexistent component.
In recent years these dynamics have jagged the traditional lines of conflict and the ap-
parent compactness that once opposed the mountain communities to the interests of 
hydroelectric exploitations of the plain. If the awareness of the impermanence of natural 
balances increasingly emerged after the tragic event, it is also true that the ability to 
address a policy inspired by a general public interest in nature has declined simultane-
ously (De Bon and Petri 2013). Particularly after the 1966 flooding events, it  became 
increasingly clear than, that this type of phenomena, far from beign the output of natural 
disasters, but results of a lack of territorial planning. 
 During the Italian economic boom (1957-1965), the vast abandonment of 
the countryside, which lashed the low plain of the Veneto region, had left the territory 
uncared-for land management. Italian territories su!ered from poor planning, and were 
transformed by rapid sprawls and industrialization. In the period between 1956 to 2000 
the numbers of buildings skyrocketed: urbanized surface increased 500 per cent, and the 
yearly consumption of soil reached 244,000 hectares per year (World Wide Fund for 
Nature Italia 2009). Only in the spans of fifteen years, between 1990 and 2005, the 17% 
of the Italian soil have been converted into infrastructures or buildings at the rate of 61 
hectares per day (Settis 2013). 
Together with deforestation, the abandonment of former areas of agricultural land and 
ground impermeabilization, these conditions are the reasoning behind the exacerbation 
of the soil condition and the worsening of the hydro-geological risk. According to the 
Istituto superiore per la Ricerca Ambientale’s 2018 report, this is caused by a mix of factors: 
deforestation, abandonment of former areas of agricultural land, and above all excessive 
building development (Inspra 2018). 

54
The company has been found 
guilty of ignoring safety alarms 
and geomorphologic test results 
on the effective capacity of the 
location to sustain such a critical 
mass of water.

55
The Vajont massacre simply dis-
appeared from collective memo-
ry until 1997, when the performer 
Marco Paolini staged the mono-
logue ‘Il racconto del Vajont’ 
streamed in the Italian public 
television.
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"e transformation of many river courses plays another curcial factor, with the occupa-
tion of their floodplain, the narrowing of their banks, piping of their courses, and a long  
array of alterations into hydraulic canals. Combined with the e!ects of climate change 
and the high level of seismicity, it leads to periodic floods, landslides and structural col-
lapses (Serenella Iovino 2018). As Italo Calvino clearly saw it, all this was the beginning 
of a post-humane landscape (Calvino 1963).

Photographs taken on 10 Octo-
ber 1963 showing the collapse of 
the mountain into the reservoir.
(SADE-Enel Historical Archive, 
Naples)
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In the background
Recordings of the earthquake 
provoked by the Vajont land-
slide and water wave (in the 
background); registrations of 
perceived ground movements 
occurred during May 1962, 15th 
November 1963 (left), 23rd 
October 1963 (right), before the 
tragic event. 

Overlaid 
Map of some of the Europe-
an seismic stations that have 
registered the Vajont event in 
1963. Numbers indicate the rela-
tionship between the aplitudes 
of the movment caused by the 
first and the second impacts 
respectively (Caloi, 1956, 52).
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water coming from 
Gardona power plant

towards Val Galli-
na reservoir
and Soverzene 
power plant

water coming from Pieve di 
Cadore and Valle reservoirs
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Vajon dam. Current layout, 
functional diagram and tri-
dimensional view of the final 
arrangment of the water system 
through the landslide. 
(Enel Historical Archive, Naples)

Photographs taken by the author 
in 2018, and displayed in the 
following pages, are indicated 
on drawings with red dots.
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before the dam construction

in construction
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just after the completion today

The Vajont gorge before the 
construction of the dam, during 
the building site (below left 
page) and once completed 
(below right page) (SADE-Enel 
Historical Archive); lastly, view of 
the dam from downhill (author’s 
photographs (2018).
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Photographs from within the 
underground galleries which 
give access the dam. 
Author’s photographs (2018).
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Photograph taken from the 
pipe-bride, and as seen from 
the inside of the dam section. 
Author’s photographs (2018).
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Underground galleries towards 
the discharge point entrance, 
the ex turbine hall before and 
after the inundation, and the  
later built gallery which rosscuts 
the landslide.
Author’s photographs (2018).
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Photographs taken from within 
the dam section.
Author’s photographs (2018).
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"e visual materials presented in the following pages aims at 
providing a meaningful sample of the rationalities embedded 
across the Piave territory. In a way parallelly following the pre-
vious photo-essay, it oppositely demonstrates de facto what the 
first cannot: the buried, hidden, or lost pieces of the machine in 

the mountain. 
Images selected for inclusion in this appendix are only a part 
of the vast quantity of documents, drawings, and photographs I 
have amassed over the years. "ose selected here comes from a 
research e!ort in the archives belonging first to SADE and now 
to ENEL, which are not present in publications. "e unaccom-
plished selection is ultimately arbitrary and partial, but exposes 
manifestly the nature of the machine territorial syntagms are 

made.



Enel Historical Archive in the 
process of re-arrengement after 
the long awaited moving. The 
block portrayed in the above 
images is the Venitian part con-
tanig documentation from SADE 
and other major companies that 
operated in the north/east of 
Italy. A separate wing still under 
oganisation, is dedicated to 
photographical documentaion.
Author`s photograph (2020). 
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ANSIEI:  DAM
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COMELICO:        DAM
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VODO :  DAM
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VODO :  DAM
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VODO :  DAM
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PELOS : FLOODED POWER PLANT

PELOS : UNDERGROUND POWER PLANT



189

BOITE-PIAVE-VAJONT PROJECT

CIAMPATO : POWER PLANT

VALLE  : DAM

SANTA CATERINA : DAM
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PIAVE-BOITE-VAJONT SYSTEM
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PIAVE-BOITE-VAJONT SYSTEM
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PIAVE-BOITE-VAJONT SYSTEM
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PIAVE-BOITE-VAJONT SYSTEM
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PIPE-BRIDGE IN LONGARONE

BOITE TRANSEPT



198ARCH IVE

PIAVE-BOITE-VAJONT SYSTEM
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SOTTOCASTELLO : DAM
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PIAN DELLE ERE (SOTTOCASTELLO) : COFFER DAM “MONTE ZOVO”
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PIAN DELLE ERE (SOTTOCASTELLO) : COFFER DAM “MONTE ZOVO”
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PIAN DELLE ERE (SOTTOCASTELLO) : COFFER DAM “MONTE ZOVO”
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pieve avandiga mont zovo
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SOTTOCASTELLO : DAM
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SOTTOCASTELLO : DAM
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PONTESEI :   DAM
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PONTESEI :   DAM
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PONTESEI :   DAM
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PONTESEI :   POWER PLANT
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PONTESEI :   DAM
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SOVERZENE :   POWER PLANT
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SOVERZENE :   POWER PLANT
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SOVERZENE :   POWER PLANT
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SOVERZENE :   POWER PLANT
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SOVERZENE :   POWER PLANT
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SOVERZENE :   POWER PLANT INAUGURATION
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VALLE  : DAM
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CAMPOLONGO : POWER PLANT

GARDONA : POWER PLANT

SOPALU’ : POWER PLANT
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GARDONA : POWER PLANT

SAN GIOVANNI : POWER PLANT
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VAJONT : DAM
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VAJONT : DAM
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VAJONT : DAM
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VAJONT : DAM
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VAJONT : DAM
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VAJONT : DAM
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VAL GALLINA : DAM
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VAJONT : AFTER THE DISASTER



Water pipebridge Gardona and 
(next page) Friga. 
(Semenza, 1962)
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In Marcovaldo, or the Seasons of the City (1963) —what is probably Calvino’s most un-
equivocal environmental justice work— Marcovaldo and his family’s conditions of la-
bour exploitation and poverty portray the environmental situation of the time: industrial 
pollution, exacerbated urbanization, transformed natures and exploitation of resources 
(Serenella Iovino 2018). Concerns on the environment and around the infallibility of 
man-made natures were unequivocally crystallised on November 1966, when one of the 
most severe floods destroyed large parts of the Italian territory [the Acqua Granda]: the 
overflow of all major rivers of north and central Italy critically challenged the results 
of the ongoing urbanisation processes and submerging large territories causing many 
fatalities and losses56. "is event was followed by the establishment (1967) of the In-
terministerial Commission for the Study of Hydraulic Arrangement and Soil Defence 
(called De Marchi Commission), which proposed a series of territorial interventions 
to be realised in the following thirty years. "e aim of the commission was to study 
the relationship between territorial development and landscape preservation, including 
a survey on the degradation of the Italian historic, artistic, and archaeological herit-
age and the hydro-geological risk. "e commission was followed by the formation of 
the National Committee for Research (CNR), a group of experts to study threats to 
nature and renewable resources.  However, since then, the evolution of legislation has 
only responded through a practice of emergency-response, rather than towards the con-
struction of a real strategic vision which defines a coherent waterscape strategy of flood 
prevention. Indeed, the results of the De Marchi Committee were not followed by any 
political or administrative measure and, the lack of the interventions therein suggested, 
are still nowadays debated as urgent necessities to restructure the territory against ex-
treme events57. 
If we consider only the last few years (2018-2020), a dramatic event has drawn back 
the attention to the (still awaited) preventive measures: the most recent is the 2018 
Vaia tempest (see first chapter) when exceptional tides flooded the city of Venice and 
heavy rains caused the overflow of the Piave and Brenta Rivers, as strong winds knocked 
down 14 million trees, vanishing thousands of hectares of Alpine forests, and ultimately 
causing the death of eight people58. In the Veneto region in fact the hydro-geologic risk 
is mostly perceived. "e frequency of strong rainfalls has significantly changed in the 
past years, to the point where it comes increasingly clear how the previsions on escalat-
ing climate changes are will be confirmed. In this frame, the majority of the 45 water 
artificial reservoirs in the mountain (as seen in the previous sub-chapter created mainly 
between the end of WWII and the 1960s), cannot secure any hydrological protection by 
collecting the river flood, and have been declared uncapable of providing any significant 
defence for the lower territories (D’Alpaos 2014). "e conditions of the riparian areas in 

2.2     TERRITORIAL SYNTAGMS OF AN ORGANIC-MECHANICAL STATE

the mountain environment and in the low plain are quite 
di!erent: if in the first case flooding events can be more 
easily managed by e$cient embankments works (and care 
on sediment accumulation), across the latter, the river bed 
state is so inadequate to provoke an unstable hydraulic 
behaviour in vast territorial areas (D’Alpaos 2006). Since 
the results drawn by the De Marchi Committee to iden-
tify areas where deviate cyclical flooding, very little has 
been done to define a coherent waterscape strategy of 
flood prevention. Although a decisive managerial change 
was initiated across the 1980s59, marking the first re-eval-
uation of the water resource as something to safeguard, 
following years have been characterized by an array of 
legislative polices, albeit increasingly clarifying and rein-
forcing concepts of water quality preservation, sustaina-
ble use and distribution, soil defence and prevention, they 

56
On 5 November, after days of in-
cessant rain that caused numer-
ous landslides, a terrible flood 
wave (bringing the overflow from 
rivers Cordevole, Rudados, Bios, 
Fiorentina to the already chock-
full Piave), deluged and flooded 
the Veneto low plain and Venice, 
causing the deaths, destroying 
houses and many kilometres of 
roads. Water eventually reached 
the sea  ten kilometres before 
the coastline, changing the la-
goon boundaries.  

57
In effect, even though environ-
mental concerns surged, political 
attention was directed towards 
environmental issues, with the 
legislation of the Galasso Decree 
(law 431/1985), the first law of 
the Italian Republic to introduce 
a series of protections on land-
scape and environmental assets 
at the regulatory level. Known af-
ter the proponent Giuseppe Gal-
asso, and subsequently, integrat-
ed into the 2004 Code of Cultural 
Heritage and Landscape, the law 
regulated building constraints, 
regional obligations to provide 
landscape protective plans and 
the reestablishment of free civ-
ic rights of use to members of 
the same community (such as 
grazing and uses of forests re-
sources).

58
During an interview at the Genio 
Civile in 2019 engineer and Head 
of the Civil Engineering Works 
of the Province of Belluno, Eng.
Dell’Armi explained me that the 
condition of the territories of the 
province is dramatically simi-
lar to 1966. Defensive measures 
built afterwards (some still in 
construction) are now destroyed.
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failed to provide an all-encompassing planning agenda60. 
"e undermining reasons of this ine!ective array of plan-
ning measurements is identifiable in the creation of a 
fragmented management system and the multiplication 
of water management bodies. Even though they prove 
to be capable of providing a more close-up perspective 
on local territorial issues, decisions of interventions too 
often were based on political-administrative boundaries 
which don’t coincide with the hydrological basin outlines 
(intended as well as the draining areas resulted from the 
channelization of smaller courses), besides consistently 
lacking of any large-scale coordination61 (Longo 2006; 
Rusconi 2006; Vallerani 2006). Territorial conditions are 
currently worse than those proceeding the 1966 flood 

59
In 1989 the issue of Law n.183 
reinforced the concept of the 
hydrological basin as reference 
and physico-geographical frame 
within which evaluate all inter-
ventions (‘Norme per il riassetto 
organizzativo e funzionale della 
difesa del suolo’). The law reor-
ganized the set of rules around 
soil defence, indicating precise 
implementation tools and imple-
mentation deadlines. Since than 
until 1992, a series of decrees 
were promulgated to establish 
River Basin Authorities, reor-
ganizing ministerial directions 
and directives including those 
for soil protection (geological, 
hydrographic, tidal, the seis-
mic and dam service) including 
the reordering of the system of 
water concessions, albeit with 
conspicuous exceptions, such as 
that concerning the mandatory 
environmental assessment for 
all water outlets, excluding those 
for hydroelectric purposes.

60
Law 5 January 1994, n. 36, Provi-
sions relating to water resources, 
(‘Disposizioni in materia di risorse 
idriche’ will lay down new gener-
al provisions regarding the use 
of water). Following, D.L. 152/99 
(modified from D.L. 258/00) re-
ceived the indications of the 
European Directives (91/271/CEE 
and 91/676), concerning water 
treatment and pollution protec-
tion measurements, known as 
the ‘Framework Law on Water’ 
(Legge quadro sull’Acqua), de-
clared water as an indispensable 
finished resource.

61
It is worth rembering in this re-
gard that the De Marchi Com-
mittee proposal to extend the 
model of the historical Venetian 
Water Magistrate  (abolished 
in 2014), to the entire country, 
through the establishment of 
eight Water Magistrates has been 
also turned down.

(Rinaldo 2009). Soil occupation characterizes these areas, which are marked by a long 
array of buildings, infrastructures and more largely urban plots, created in proximity to 
the river course, which occupy areas that should be dedicated to the natural river expan-
sion phenomena.  "e river geomorphic path also has dangerously changed, provoking 
stronger flooding events.  "e ‘improvements’ undertaken along the Piave since the late 
1960s can be seen as manifested in the solid constructions of locks, weirs and pumping 
systems designed to discipline, control and make use of the remaining flows of the river 
or more deeply exploit the plain capillarity. In the language of political economy, by “im-
proving” the river this metabolization was intended to further what Harvey identified as 
a necessity for the faster circulation of capital (1975, 2001). "e modes of control reflect-
ed, in fact, beyond the necessity to accommodate extreme climatic events through adap-
tive measures, the results a logic of capital accumulation and its institutional infrastruc-
ture. As the first sub-chapter analyses, hydroelectric imperialism (together with land 
reclamation and reforestations practices), exemplify in some ways the attempts to fix and 
make us of an environment a!ected by extensive hydrogeological instability across all of 
Italian territories. Drawing from the previous historical analysis on the construction of a 
machine for Modernity, the following second part of the chapter continues analyzing the 
how inherited infrastructures and modes of uses of river have provoked consequential 
dynamics and praxes in the following fifty years. "e accumulation of water in artificial 
reservoirs, sedimentations, power generation and irrigation demands established in the 
first phase are still tightened across a territory which has been increasingly urbanized 
and is confronted by di!erent environmental conditions. 
 With the second sub-chapter, the research delves into the analysis of the 
river syntagms. "e exploration of the machine structural constituent components pro-
vides way of reading and understanding the territory through the dissection of the wa-
ter apparatus. "is operation helps to recognize how legacies of the modern machinic 
system has handed a long array of elements down on the landscape and which politics 
of appropriation and exhaustion it still entails. Exploring how one device selects anoth-
er, what precedes or follows it, this exploration provides a methodology of description, 
through diagramming and mapping, which disassemble and reconstruct of the river 
organic-mechanical shape. To this end, the research embarks on the description of a 
north-south trajectory across the region and the river basin, which although distancing 
from the natural course of the river, has the capacity to condense and expose crucial 
transepts of its organic-mechanical state. Starting from the north central Cadore and 
following downstream across the southern irrigated high dry plain, the trajectory reaches 
the wetlands where the struggle with water is defined by the territory low level. As a 
result, this exploration navigates both across scales and spaces, by focusing on selected 
tools, devices and elements of the river apparatus and describing them in various ways, 
sustaining the thesis that it is always more relevant to describe and evaluate systems at 
multiple scales of analysis. 



Axonometric diagram of the sys-
tem Piave-Boite-Maè-Vajont
Author’s elaboration.
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APPROPRIATION, ACCUMULATION & EXHAUSTION

«In every stage of social life, in every economic order, in every period of legal history until 
now, things have somehow been appropriated, distributed and produced. Prior to every legal, 
economic and social order, prior to every legal, economic or social theory, there is this simple 
question: Where and how was it appropriated? Where and how was it divided? Where and 
how was it produced? » —Carl Schmitt, Appropriation/Distribution/Production, 1993  

From the appropriation of lands, the creation of reservoirs, industries, the development 
of tourism infrastructures, to the capacity to irrigate large scale of territories, dams have 
been part of a ‘political economy of power’ (Swyngedouw, 2004) which consequences 
have spatially reshaped even the most remote landscapes. "eir impacts radically restruc-
tured the functioning of entire territories, establishing questionable processes of appro-
priation of spaces and resources, and raising socio-political conflicts which reverberate 
till today. Although, whilst providing a wide range of benefits, such as contributing to 
land irrigation, re-forestation and industrial water supply, dams have triggered political 
power relationships both upstream and downstream their courses. "e rising number 
of dams in the Fascist period overwrote the right to the landscape and its resources, 
through a designed loss of landship, where the absence of stable ownership rights upon 
land and water lead praxes which have included to river within capitalistic systems of 
industrial production (Barca, 2010). "e riparian territories of the Veneto region have 
since faced debates over the appropriation of water rights to respond to irrigation de-
mands, but at the same time urbanisation has made use of the river by demanding supply 
as much as occupying its spaces, ultimately turning the riparian landscapes into the most 
contested terrains. Whereas Swyngedown (2004) makes reference to a process of local 
waters being transformed into global money through processes of privatization around 
the world, this is occurring in the Veneto region as well with energy providers (accumu-
lating water) and the irrigation consortia (exhausting water), making use of Piave, strive 
on keeping an ecological balance between abstractions’ and returns’ quantities to the 
river, as much as supporting the productive process of both the mountain and the plain. 
In this condition, water availability is crucial.  Until the 1970s, the administration of wa-
ter intakes was still substantially related to a 1933 Consolidated Act62 which considered 
the river and all water resources from the economic perspective of support to develop the 
public good. Socio-economic conflicts pervade the debate around the mountain water 
accumulation, energy production and plain praxes of cultivation, with current water con-
cessions for irrigation practices exceeding the river (remaining) capacity63, exacerbating 
conflicts between practices of dispossession, accumulation and exhaustion. 
With the attempt to provide a more balanced and sustainable use of the river, new terri-
torial plans (Progetti di Piano Stralcio per l ’Assetto Idrogeologico)64 were adopted in 2001, in 

62
R.D. 1775/33 (Testo Unico sulle 
Acque ed Impianti idroelettrici).

63
In summer it is possible to ex-
ploit 97,8 mc/s against the offi-
cial river capacity of 87 mc/s.

64
In 2001 land reclamation and ir-
rigation authorities adopted the 
project Progetto di Piano Stralcio, 
approved by the Regional council 
on date 27.02.2007 (Gazzetta Uf-
ficiale, n.86, 12.04.2001).

65
The parameter called ‘minimum 
vital flow’ constitutes a cognitive 
and programmatic element of 
the Protection Plan, established  
to combine in a compatible way 
—according to Legislative De-
cree 152/99 (Consolidated Law 
on Water), and the European Di-
rective 2000/60/EC (Framework 
Directive for Community action 
in water)— between the pres-
ervation of fixed water amounts 
and water quality.

66
In 2017 the District Authority of 
the Eastern Alps, at the disposal 
of the Ministry of the definition 
of the Environment, provided, 
with the Ecological Outflow Di-
rective, the methodology to de-
termine the value of the ‘ecologi-
cal flow’ in each district territory, 
including basins of Adige, Brenta, 
Piave, Tagliamento and Isonzo 
Rivers.

order to provide guidelines for a re-definition of the sys-
tem of water distribution. "e plan for the Piave tried to 
do so by identifying a certain water quantity to be allowed 
to flow across its dams, barrages and sluices.  "is parame-
ter, called as deflusso minimo vitale [minimum vital flow]65 
(Saccardo 2006), is a residual flow rate believed to be 
su$cient to preserve the river ecosystem. Until 2000, in 
fact, there was no legislative mandatory obligation on ab-
straction systems to release water back to river (De Nato 
et al. 2014). Nevertheless, besides being a very di$cult 
factor to test and verify by authorities, it was eventually 
judged as an ine!ective principle, given its scarce capacity 
to provide a true vital contribution. Following debates, in 
201766, a proposition to establish a new methodology to 
evaluate and assure a su$cient release of water emerged 

View of the Piave across the 
Grave di Papadopoli.
Author`s photographs (2018).
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have some chances to survive (Dal Mas 2016). 
General issues involve the entire mountain basin, a!ecting large scale technological 
systems (like reservoirs’ sedimentation, lack of water stock capacity, ageing of infra-
structures, unproductive devices), are entangled with those in the lower areas (such as 
water scarcity and lack of sedimentation flow along the river course replenishing bed 
and coastlines). "e triangular relationships between critical agents involved in the wa-
ter management, energy and water providers, the state and local urbanisation processes, 
takes on new forms of conflict with the ascent of the neo-liberal paradigm.  Common 
large-scale consolidated praxes, making use of the river to produce power and provide 
water to irrigate soils, are faced with expanded subordinated systems of production un-
folded in the past decades: the spreading of new smaller scale systems of power pro-
duction — through the use of subsidies%to%renewable%power generation technologies—, 
both in the mountain pristine creeks (exploiting remaining water quantities), and in the 
valley (using water stock from the reservoirs deviated to irrigate the plain). Conflictual 
debates around the compatibility of productive systems within protective polices of the 
mountain, preserving the environment from radical alterations and excessive exploita-
tions, parallel those around the necessity to define areas where to allocate space for the 
river flooding. "e allocation of space for both urban areas and mobility infrastructures 
(developments occurred in the majority of the inhabited places along the river, but espe-
cially in the plain) or farming activities (like in the case of the Grave di Papadopoli, the 
island formed by water flooding in the nineteenth century now occupied by consolidate 
cultivation praxes), together with growing vegetations on the emptied river bed, have 
deprived the river of space to flow, meander, accommodate cyclical flooding and cope 
with extreme climate events. 
"e outcome of these modes of governance, when examined at the local level, deepens 
rather than contains, the struggles over water accessibility. "erefore, the relations with 
nature get significantly re-casted when these agents take the lead in fostering the rela-
tionship between people and landscape, where these syntagms and modes of territoriali-
sation cannot be reversed back. Ultimately, similarly to the approaches characterising the 
first phase of the operationalisation of the river, today politics still instrumentalise issues 
around water by siding with exploitative uses of the river, yet avoiding to define solutions 
by taking radical design decisions across the territory. "is framework is interlaced with 
issues of exacerbating water scarcity due to the warming environment, when larger re-
quests of water are confronted with increasing energy demand and decreasing capacity 
of production of hydro-power.  "e investigation at the scale of the Piave is exemplary of 
issues a!ecting the larger scales of the Alpine region and other European territories (ex-
plored in the third chapter), where analogous logics are the result of the further control 
of the river that is by turns economic, administrative, cultural and political.

67
The Hydrographic District of the 
Eastern Alps has adopted Reso-
lution no. 2/2017 dd. 14/12/2017 
“Adozione di una “Direttiva per 
la determinazione dei deflussi 
ecologici a sostegno del man-
tenimento/raggiugimento degli 
obiettivi ambientali fissati dal 
Piano di Gestione del distretto 
idrografico delle Alpi Orientali”.

68
The calculation of the method 
for the ‘ecologic flow’ will be fur-
ther refined through an experi-
mental phase in selected terri-
tories at given times, in order to 
take into account site-specific 
situations that cannot be identi-
fied on larger scale areas.

69
In order to establish a framework 
for Community action in the field 
of water policy Decree of the 
Ministry for Environment, Land 
and Sea Protection to align to 
the EU Directive 2000/60/EC, 
promulgated the identification 
(13.02.2017, Direzione Generale 
per la salvaguardia del territorio 
e delle acque).

View of the Lake of Centre 
Cadore from Miralago in Sep-
tember 2019. 

Below
Enel counter at the dam in Sot-
tocastello highlighting minimum 
vital flow release (m3/s), energy 
produced (MWH), prevented 
CO2 emissions (ton), number of 
serviced families.
Author`s photographs (2019).

more markedly, with the name deflusso ecologico [ecological 
flow]67 (Mainardis 2017; Distretto Idrografico delle Alpi 
Orientali et al. 2017), a parameter still under evaluation 
(whose supervision would rely directly on the systems’ 
owners). "e evaluation, led by each individual Consorzi 
di Bonifica [land reclamation and irrigation authorities]68, 
decided to start the implementation by 202169. To this re-
gard, professor of hydraulic engineering Luigi D’Alpaos, 
long involved in the Piave debates and studies, has clear-
ly described how the only solution would be assuring a 
flux of water of 13 mc per second —calculated in relation 
to the missing Vajont basin—, by which the river would 
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river/reservoir water
abstracted/deviated water
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AN EXPLORATIVE NORTH-SOUTH TRAJECTORY 
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A clear example of the undisci-
plined urban development (con-
ceded by the indulgent Urban-
istic Law of 1967) is the Italian 
coastal zones, which, under a 
frenzy of touristic infrastruc-
tures, have been radically re-
shaped. Only in 1968 (with the 
Ministerial Decree of April 2) 
many local authorities began to 
develop Municipal Plans (Piani 
Regolatori Comunali) in order to 
coordinate a more considerate 
and coherent urban planning.

71
Semenza was one of the most 
famous Italian engineers, and 
author among others of the great 
Vajont dam. Semenza C., Le uti-
lizzazioni idroelettriche ed irri-
gue del bacino del Piave, in Berti 
A., Le Dolomiti orientali. Guida 
turistico-alpinistica, Milano, Club 
Alpino Italiano, Touring Club Ita-
liano, 1950, pp. 15-20.
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WATER TALES: A TOOLSET SAMPLING 

"e Piave River has become an organic machine whose processes are strictly entailed 
with dynamics emerging within the current climate regime, which is exposing the crisis 
of its syntagms across landscape. "erefore, the attempt to understand the rationalities 
through which praxes of water exploitation were maintained, promoted and augmented, 
evaluating in this way water lifecycle, allow to measure both the system inertia as well 
as possibilities of innovation. "is is the objective of the following part, which high-
lights the syntagms of the water apparatus by zooming on selected samples along the 
north-south mapped trajectory, described in the previous pages. "e water tales which 
follow describe details of devices and tools and their associated processes of produc-
tion, analysing the dependant relationship in between systems, how they were produced 
and function, emerged conflicts and consequential dynamics. "ey are part of di!erent 
parts of the territory, characterised by radically diverse geographies, urbanised by distinct 
modes of inhabitation.

Since the 1960s, when times were marked by a pervading focus on econom-
ic development, an increasing awareness of the environmental impacts brought by the 
surging industrial sector70 incited growing concerns around nature preservation, which 
influenced the revaluation of cultural and ecological landscape values. In this context, a 
semiotic discrepancy on the understanding of nature conceived as a ‘stock of resources’ 
and as a ‘sum of aesthetic values to be steadily increased’ still prevailed (Vallerani, Zan-
etto, and Stefano 1996, 12).  What gradually has emerged is the formation of an evolved 
concept of preservation of techno-natures, advanced as the result of a re-signification of 
value of spaces radically involved with practices of water accumulation and abstraction 
—like the artificial lakes—, which enable the machine functioning in the first place. 
Space of production of power and water management, including dams’ crowns, and their 
elated infrastructures, have been consequentially embedded within new practices of the 
use of the landscape. "e presence of artificial new lakes modified de facto the mountain 
morphology.  Notwithstanding having occupied large spaces of pristine valleys, orig-
inally dedicated to pastureland, and flooded long inhabited territories, many artificial 
reservoirs increasingly acquired di!erent social values as their shorelines established new 
spatial relationships with their surroundings: spaces of current recreational activities 
(like camping, boating, cycling, bathing, or hiking) are indeed spaces left by the ration-
alities’ construction processes of the hydropower machine. In this way, water reservoirs 
contributed greatly to the development of tourism, promoting the creation of leisure 
and accommodation facilities, and influencing the economies of vast areas towards the 
expansion of the urban spaces. 

Already in 1950, SADE’s engineer Semenza envisioned the potentials em-
bedded by the presence of water across the Alps: “To the hydroelectric plants is often 
directed the accusation of bringing harm to the economy and to the landscape of the 
mountain: this is largely unfounded and always exaggerated in comparison to the reality 
(...). From the point of view of the landscape, in the face of undeniable disfigurements, 
yet usually non-important and largely curable over time (such as landfill material from 
the tunnels), new elements are of considerable touristic interest, such as reservoirs, dams, 
new roads etc. Care should be taken by the builders, for the respect and a!ection that 
we have for the mountains, to harmonize with the landscape, to any possible extent, 
the new buildings. As for myself, I think I feel strongly this duty since within me, the 
two natures of technician and mountaineer coexist. I humbly ask forgiveness to our 
mountains if sometimes I couldn’t or not knew how get a satisfactory result”71. Particu-
larly with the expansion of mountain sports, in order to meet a growing infrastructural 
demand, the development of new means of transportation across slopes, of hotels, guest-
houses and cottages promoted the re-population of villages and a gradual re-definition 
of urbans spaces. Besides the winter season, during summer periods the beneficial role 
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Axonometric diagram of teh 
system Peve-S.Croce
Author’s elaboration.

system
PIAVE-BOITE-MAE-VAJONT
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Axonometric view of the terri-
tory of the reservoir in Pieve di 
Cadore.
Author’s elaboration.

new applications
water abstractions
hydrology

built

power plants

road network

underground water pipe
power grid

railway network



274

of large water reservoirs is specially regarded, and seen 
as dinstic landscape features of the mountain environ-
ment. "e presence of water initiated a gradual sponta-
neous exchange between settlements and the new water 
surface, where spatial relations were re-configured in the 
urban environment, domesticating the basin to make it 
an urban appendix of the surrounding context. "e town 
of Auronzo in Cadore, along the Ansiei tributary in the 
north area of the river, which hosts the very first large-
scale dam erected across the Piave (1922)72, adjusted to 
the radical geographical change by making use of the dam 
as a constitutive element of the urban space. Embellished 
its structure, the dam provides a promenade —disguised 
with elegant statues and lamp stops— which serves as a 
privileged viewpoint on the beautiful panorama. In the 
past years, beach areas and the inauguration of a world 
rank speedboat competition (1952) as well as sailing re-
gattas, has helped developing a sense of acceptance and 
value towards the altered landscape.  Tourism develop-
ment, has in fact been used through the past century as 
an e$cient propaganda machinery, eventually turning the 
artificial reservoir into a naturally preserved lake, which 
acquired the status of mountain health resort in 1927 
(Ferrario and Castiglioni 2015). 

"e region of Cadore proves a good case to de-
scribe the transformation of the mountain valleys and the 
magnitude of inviable water deviations deployed across 
the Piave basin that connect artificial reservoirs to power 
plants, and particularly towards Soverzene power-plant. 
Cadore hosts the largest reservoir in the Piave basin, 
which extends for about 8 kilometres, reaching the mu-
nicipalities of Pieve, Calalzo, Domegge and Lozzo73, cur-
rently one of the most touristic area of the Veneto peaks. 
It was realised in 1948 with the construction of a con-
crete arc-gravity dam in Sottocastello (Pieve di Cadore) 
of 55 meters high, reaching 112 meters at its bu!er, that 
composes a 410 m long crowning arc which act as a road-
bridge to cross the valley. From forty meters below the 
lake surface a 23 km long pipeline —of almost 5 meters 
of diameter and spanning across the mountains— deviate 
water accumulated in Pieve, and in the upper basins of 
Santa Caterina and Comelico, downstream crosscutting 
mountains to reach the underground Soverzene power 
plant. "is is the mechanism that, working like a tap and 
joining the southern Val Gallina reservoir, makes Piave 
one the largest producers of hydro-power in Italy. "e 
creation of the artificial lake in Pieve developed specific 
social formations: an array of leisure activities developed 
around the basin making use of the beach-like shores in 
Miralgo, Calalzo and Vallesella. Although declared safe 
for swimming, with waters as depth as 100 m, the res-
ervoir has not yet reshaped completely local inhabitants’ 

View of the reservoir during the 
discherging period. Author`s 
photographs (2019).
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The dam, called Santa Caterina, 
was built between 1929-1931 by 
the Compagnia Forze Idrauliche 
Alto Cadore, with fundings by the 
Fascist government, and, provide 
water together with the Comeli-
co dam to the Pelos power plant. 
The entire system was later ac-
quired by SADE in 1934.

73
Since the 1970s high-level local 
economies evolved around the 
lake such as mechanical engi-
neering, electronics, chemicals, 
wood and glass-making indus-
tries, reaching the highest  em-
ployment rate around the end 
of the 1990s. Eye-glasses indus-
tries especially developed into 
world-leading businesses. 

74 
Vallesella, the only town at lower 
altitude, was significantly altered 
by the raising water of the res-
ervoir, was eventually abandoned 
and demolished because of geo-
logical problems. The karstic 
grounds were affected by the 
pressure resulted by the water 
mass, causing several earth-
quakes and landslides. The re-
ciprocal relation between these 
events and the lake were only 
later acknowledge by ENEL (Fer-
rario and Castiglioni 2017).
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perception of its presence, especially in older people who 
experienced the valley in its pristine shape characterized 
by an extraordinary depth. "is sense of unease towards 
the basin emerged from a rooted conception of the lake 
as an element which does not belong to territory, a con-
cept which was passed to younger generations, more con-
cerned over the poor water quality caused by decades of 
industrial discharges73. Although manmade, for the role 
it acquired, the reservoir has been declared —and now 
protected as— a landscape value (ex. Art. 142). 
"e re-signification of reservoirs as protected areas is 
nevertheless in conflict with the alterations provoked by 
seasonal discharges operated by the energy provider (now 
ENEL) which, cyclically releases large water quantities 
downstream to meet both power and irrigation demands. 
Among all the lakes in the region, those mostly considered 
high touristic values are de facto artificial reservoirs, yet 
their nature gets disclosed and reminded every time wa-
ter is seasonally discharged towards the ‘dry plain’. Plain 
consortia require in fact great amount of water, especially 
at the end of the summer period, a process which was 
not part of the original agreement made between SADE 
and local communities in 1952 (Cerri 1953). "is process 
implies a lowering of the water level by 16.50 m in the pe-
riod 1 September – 30 November (operated since 2005). 
"e provider sustains the necessity to allocate space for 
water by assigning the reservoir a flood-prevention func-
tion, long disputed because evaluated as insu$cient by 
many hydraulic engineers (Susin 2009b). Originally not 
designed to perform in this way, the cyclical lowering of 
the water levels distress local communities given that the 
area sits on chalky soils characterised by geological sta-
bility. "e great mass of water stocked within the valley, 
changing level, cause instability issues under the reser-
voirs’ pressure, bringing to the front the same conflicts 
experienced in the 1950s between SADE and the inhab-
itants of Vallesella74, a town progressively damaged and 
ultimately demolished because of structural issues caused 
by for the lake formation [fig. p. 281]. 
As visible in some of the images taken during the research 
photographic surveys, in September discharges reach ap-
proximately 14 meters, completely altering the landscape 
of the whole territory, causing a halt of the majority of 
the economic activities around. "e site has indeed be-
come the first destination for pike fishing, attracting large 
numbers of international tourists, which appreciate the 
lake experience and prefer it to the more famous Canadi-
an one. "e resulted spoiled environment threats also the 
survival of natural ecosystems, like fishes in fact, threat-
ened by reduced oxygen amount within the remained 
shallow water ponds. 
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Right page
SADE project drawing for the 
Sottocastello dam. 
Elaborated by the author on orig-
inal drawings of SADE (Historical 
Archive, Naples).

The dam and reservoir during 
the discharging period.
Author’s photographs (2019). 
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1913

1991

1945

Analysis of aereal views and 
cartographies documenting the 
formation of the lake of Centre 
Cadore in Pieve with the con-
struction of the dam.

From up to bottom:
Aereal view of the pristinie val-
ley in 1954 taken during the first 
stereoscopic B/W recording of 
the entire Italian territory by the 
the Italian Military Geographical 
Institute (IGM); excerpt of a IGM 
1913 cartography.
Aereal view REVEN Montagna 
Veneta taken in 1991.
(IUAV CIRCE)

right page 
Historical cartography of Pieve 
di Cadore (F12 della Carta 
d`Italia, update 1932), overlaid 
with the expansion of the built 
infrastructure as in 2020. 
Author`s elaborations.

Analysis of aereal views and 
cartographies documenting the 
formation of the lake of Centre 
Cadore in Pieve with the con-
struction of the dam, and the 
subsequent modification of the 
conurbations across the valley.

From up to bottom:
Aereal view of the pristinie val-
ley in 1954 taken during the first 
stereoscopic B/W recording of 
the entire Italian territory by the 
the Italian Military Geographical 
Institute (IGM); excerpt of a IGM 
1913 cartography.
Aereal view REVEN Montagna 
Veneta taken in 1991.
(IUAV CIRCE)

right page 
Historical cartography of Pieve 
di Cadore (F12 della Carta 
d`Italia, update 1932), overlaid 
with the expansion of the built 
infrastructure as in 2020. 
Author`s elaborations.

1913

1991

1945
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Left page
SADE project drawing for the 
Sottocastello dam. Elaborated 
by the author on original draw-
ings of SADE.
(SADE Historical Archive, Naples)
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Up left
A SADE documentation folder 
on Vallessella structural insta-
bility 1953. In the text higlighted, 
engineer Zampieri reports his 
observations on the damaged 
buildings of Vallesella, 15 Decem-
ber 1953.

Below
Article on the annoucment of 
the relocation of the town, Il 
Gazzettino ed. Belluno 29 June 
1964.

Article from Il Giorno reporting 
population fears on building 
instability, 16th October 1963, 
briefly after the Vajont disaster.

Survey of the town reporting 
measurments of temperature, 
rain precipitation, reservoir 
water level and deformations 
of the buildings in each month 
across 1959-1965.
Enel Historical Archive, Naples.
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Based on the rated power (P) sys-
tems are classified in: micro hy-
dro-power plants P<10 KW; mini 
hydro-power plants 100<P<1.000 
KW; small hydro-power plants 
1.000 KW<P<10.000 KW; big hy-
dro-power plants P>10.000 KW; 
first two categories are denom-
inated collectively in Italian cen-
traline.

76
With the law (n. 99 of 
23/07/2009) receiver of the indi-
cations of the European Directive 
(Energy Directive no. 28/2009, is-
sued following the Kyoto Proto-
col), the production of electric-
ity from renewable sources has 
been consistently promoted.

77
The tax is called Componente A3 
“Quota destinata a promuovere 
la produzione di energia da fonti 
rinnovabili e assimilate mediante 
un sistema di incentivi che ga-
rantiscono una remunerazione 
certa per l’energia prodotta e 
agevolazioni per l’allacciamento 
degli impianti alle reti”

78
According to GSE in 2014 alone 
303 new plants (P>10 MW) were 
installed and 2000 new appli-
cants were submitted. As for the 
small size plants (P<1 MW) they 
only produced 2% of the total 
energetic production (Bonardo et 
al. 2017).

79
Figures elaborated by Legambi-
ente on Terna data show that mi-
cro and mini size plants (<1000 
W) represent the 69% of the 
total hydroelectric plants, small 
(1 <P<10.000 W) account for the 
23%, and big ones (P>10.000 W) 
for the 8%.  In 2015, they cor-
responded to the percentage 
of the total power capacity in-
stalled respectively as follows: 
4%, 14%, 82%. In the same year 
they produced: 5%, 18% and 73,6 
% of the total energy (GWh)( De 
Nato et al. 2014, Bonardo et al. 
2017).

80
The ‘first machine’, meaning the 
17 big power plants, provide a 
power capacity of 500 MW and 
a productive of 2.000 GWh/year. 
The ‘new machine’, implying a 
large intricate web of infrastruc-
tures, is going to provide just 40 
MW more and produce 143 GWh/
year (De Nato et al. 2014). These 
types of systems create small 
lakes where water is abstracted, 
and ultimately release very small 
quantity of water to flow through 
(‘minimum vital flow’) (Corrazini 
2018; Acqua Bene Comune; et 
al. 2017
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"e conflicts around reservoirs are not unique, given that hydro-power in-
frastructures haven’t stop expanding. In the past ten years a new scale of exploitation 
was initiated through the so-called ‘mini and micro hydro-electric powerplants’ — cen-
traline75— which exploit streams previously untouched by the early twentieth century 
frenzy of dams. With the establishment of subsidies% to% renewable% power generation 
technologies (2009) (introduced in the shape of “green certificates” in 1999), a long array 
of private companies started the construction of new small power plants76. Subsidies 
are re-funded through an imposed tax on the energy bills77, whilst new providers sell 
the extracted energy at a price three times higher than the average market one. Within 
this dynamic, applications for micro and small systems have accelerated, a trend which 
is clearly denounced by the diagram in the following pages developed by a comparative 
examination of data (available for the “main” 333 water abstractions). Together with 
mappings, these visualisations expose trends of uses of the river, comparing their ener-
getic contribution and understanding their impact on the water sub-basins. 
Documentation on national level shows that by the year 1999 in Italy there were 1270 
small plants installed, a number which doubled by 2015 to reach 253678. At the end of 
2016, 3920 large plants and 2743 small scale plants were counted, the majority of which 
scattered across the Alps. In the same year the State Energy Service Manager GSE 
(Gestore dei servizi energetici) declared that the highest contribution for the production 
of electricity by renewable resources was achieved through hydro-power, that counted 
the 39%, whilst solar power contributed for the 20%, bio energies for 18%, wind for 16%, 
and geothermal resources for the 6% (Corrazini 2018, bk. eBook). During the same peri-
od, the augmented power generated by the centraline has been documented of only 0,5% 
of the total production, equal to some infinitesimal points of the Italian energy require-
ments. "is exemplifies the incongruous number of granted installations79, especially 
considering that the 82% of the hydro-power is actually generated by 303 large plants 
alone. Although called micro and mini power plants, referring the scale of tools implied, 
these types of systems imply radical ground manipulations, river courses diversions and 
road constructions. As mapping [fig. pp. 286-287] shows, Piave is currently exploited for 
the 80% of its course, a percentage that will reach 90% if the undergoing applications on 
new water abstraction will be approved. "e water apparatus currently in place (the old 
system called ‘Piave 1’), made of 200 kilometres of pipes, is multiplying with the creation 
of these new systems (called ‘Piave 2’) extending the water piping network to additional 
200 kilometres80. 

"e ongoing debate on the concession of new water deviations and opening 
of new small powerplants is tangible. Many old turbines and related built elements con-
structed in the 1920s-40s, although functioning, are subjected to demolition or substitu-
tion by new ones, frequently just some meters afar. "is result in a further fragmentation 
of river management, complicated by companies with di!erent interests overlapping 
to regional/provincial bodies. In the case of one of the smaller branches draining into 
the Pieve reservoir, Rin Creek located in Lozzo di Cadore, represent an old system of 
water abstraction built in the mid-1920s which was recently substituted and partial-
ly integrated into a new power plant.  "e site is one of the most significant histori-
cal examples of the exploitation of small rivers for the production of motive power in 
Cadore. "e first local hydro-power plant Baldovin was established in 1923, with the 
construction of a dam —firstly in wood than replaced by concrete— from which a pipe 
deviate water to the small power house. Until the 1960s this system alone was capable of 
providing energy to half of the town, electrifying public services and retailers. "e same 
owner managed the infrastructure until 2007. A couple of years ago, making use of the 
subsidies% to%renewable%power generation technologies, a new company81 obtained the 
right of abstraction, and the use and augmentation of the dam and the related piping 
system. "is dynamic is defining a new gold rush: always more private companies apply 
for concessions of water abstraction systems. As Lucia Ru!ato (Head of the National 
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Coordination for the Protection of Rivers – Free Rivers Italia) clearly expressed it during 
our conversation, there is not even a sustainable economic logic in place, but a purely 
financial one is leading the approval processes. In fact, if we consider that water conces-
sions are still granted according to the 1933 Royal Decree which privileges the economic 
benefit over the environmental preservation, we have the full picture. "e implementa-
tion of these praxes is made possible because Italy has not yet transposed the European 
Directive (n. 60 of 2000) which imposes the principle of preservation of watercourses. 
A long array of concessions is already expired years back (since the date of entry into 
force of Legislative Decree n. 79 of 1999, and followed by another in December 2010). 
"e diagram [fig. pp. 288-189]which analyses the 333 water abstraction points in the 
Piave, from 1922 to the present day, exposes that large-scale systems’ grants (majorly 
described by numbers between 120 and 141, with larger productive capacity), are going 
to expire permanently in 2029; whilst the long list of small systems of energy production, 
implemented in the past few years, represent the largest number, yet don’t contribute in 
e!ective ways to the production of electricity. "ese type of power plants are designed 
to be distributed on the remaining free creeks, nearby springs, snowfields and glaciers. 
Although being presented as small sustainable ones, they create a further mechanization 
of the mountain hydrology, given that alpine creeks (by definition inconstant) cannot 
provide a steady amount of water (they tend to accumulate large amounts of sediments 
and freeze in winter periods) therefore unable to provide reliable e!ective energetic 
production. Currently, there are more than other 2000 new applications, both across the 
Alps and in the Apennines, with an increasingly number of requests to install systems at 
higher altitudes, even within natural protected areas.   Within this framework, outdated 
Water Plans PTA (Piani Territoriali delle Acque) are too generic and governments bodies 
of the Veneto region are not yet aligned to European directives82. Ultimately, at the end 
of this further mechanization process, nothing that resemble a natural stream flow will 
remain across the mountain environment, nor through the plain. 

Old powerhouses Baldovin on 
the Rin Creek, the interiors and 
the 1926 turbine. 
Author`s photographs (2019).

81
BIM Belluno Infrastrutture Spa, 
partially a public equity compa-
ny (in which 69 municipalities 
are involved) built and manage 
39 plants across the Cadore, 
Agordino, Feltre and Alpago ter-
ritories.

82
On 26 September 2013 the Eu-
ropean Commission for the In-
ternal Market ratified Italy for 
the repeated issuing of decrees 
of temporary extension of the 
hydroelectric concessions that 
have expired, with the effect, 
as reported by the Commission, 
to delay the completion of the 
tender procedures for the real-
location (infringement procedure 
n. 2011/2026 called Water Direc-
tive).



284MACHIN IC  LANDSCAPE

Photographic sequence of the 
water apparatus upstream the 
Rin Creek. Modifications made 
on the dam and the reservoir 
have since failured to perform. 
The old and new power houses 
are located one beside the 
other.
Author`s photographs (2019).
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Documentation of the turbine 
power capacity installed at the 
Baldovin power house turbine 
produced in 1926 in Arzignano, 
Vicenza. 

Below
Project drawings of the water 
apparatus displayed along the 
Rin Creek. 
Archive Baldovin. 
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Left page
Map of the totality of the water 
intakes in 2020.

Right page
Map of the result saturation 
of the waterscape of the Piave 
hydrological basin.

Below
Diagram of the evolution of the 
hydro-power plants: increase 
of number of intakes between 
2000 and 2015 and energy pro-
duction. Istallations in the past 
10 years are majorly of plants 
below 1 MW.

Next pages
Diagramatic timeline of the 
333 documented hydroelectric 
concessions between 1922 
and 2020. The diagram shows 
expirations periods until 2036 
(as agreed for each abstraction) 
with granted renewals.

Author`s elaborations.
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Production arrived in these Piave valleys in the 1910s when, not too far from 
the reservoir of Santa Croce, engineer Vincenzo Ferniani built the first power plant 
which would have launched the venetian industrial area of Porto Marghera (Fontana, 
1998) and produced energy directed southwards to Emilia-Romagna region, through 
the transformation stations of Scorzè (Mestre) and Colunga (Bologna). Works initiated 
with the construction of a 2 km long earth dam in Alpago across the Santa Croce Lake, 
which enlarged the lake original lake to a reserve capacity of 120.000 cm by divertin wa-
ter from the river course through a 11 km long (partially open-air) pipe.  "is reservoir 
represents, together with the power plant of Soverzene, a cardinal segment of the entire 
machine, being respectively the larger water stock at the conjecture of mountain and 
plain and the principal energy production system. Designed by the venetian architect 
Giuseppe Mignozzi, hydraulic engineer Carlo Semenza and electric engineer Mario 
Mainardis (all SADE employees) in 193983, it integrates the high Piave-Boite-Maè sys-
tem with the lower Piave-Santa Croce, and connect the one of eastern Cellina through 
the Vajont dam. "is underground plant constitutes the heart of the SADE machine, 
particularly in productive terms (currently the second hydroelectric power plant in Eu-
rope), and is considered the ‘pilot plant’ since it regulates large part of the eastern Alpine 
system. From here water is eventually abstracted and diverted downstream changing 
three altitudes impounded by three successive smaller lakes (Morto, Restello and Ne-
grisiola), to get discharged into the Meschio River or in the Livenza River basin, whilst 
contributing to the Castelletto-Nervesa channel irrigation network. "e plain territory 
south of Nervesa, is in fact, where the system of hydropower production intersects the 
irrigation one, and where a fine irrigation networks of channels and pipes depart to 
irrigate cultivated fields. "e lakes of Santa Croce and Pieve accumulate collectively 
26% of the Piave water: the mountain contributes to the productive cultivation activities 
of the plain through 1.6 millions of cubic metres of water per year. Water used to irri-
gate the dry plain is partially returned to the river basin through soil infiltration, whilst 
water used for electric generation get re-distributed and exchanged through complex 
sub-systems that make very di$cult to evaluate e!ects on the river geomorphological 
condition84. 

A BLACK OUT STORY
28 September 2003

03:01 am 
An electrostatic discharge causes the falling of 
a tree over a conductor along the 380 kV line 
in Lucomagno, causing the failure of an electri-
cal connection. As a result, the energy load is 
redistributed between the working lines, causing 
overload. As in a domino, the protections of the 
lines affected by the overload start to intervene 
one after the other, eventually interrupting the 
electrical connections. The San Bernardino line, 
the important connection between Italy and Swit-
zerland, loads up to 110% of its nominal transit.

03:11 am 
Failing to restore the connections, the Swiss 
ETRANS provider requires to the Italian GRTN (Na-
tional Transmission Grid Operator, now Terna) one 
to reduce the demand for power by 300 MW, to cope 
with the increasingly critical situation.

03:21 am
GRTN carries out the requested load reduction by 
the Swiss operator, bringing the value of imported 
power back to 6400 MW. 

03:25 
Intervention of the protections along the San Ber-
nardino line due to a short circuit to ground. 
Power is thus routed to other connection lines, 
resulting in a chain reaction of intervention by 
the protections. These fluctuations in power on the 
lines inevitably led to the instability of the 
Italian electricity system.

03:27 am 
Italy starts switches off in total blackout. 
An ENEL operator arrives at Soverzene, in the ab-
sence of electric tension starts by hand an auxi-
liary small 0,3 MW hydroelectric group, re-powe-
ring the others. 
This allows the electrification of the Terna line 
leading to Fusina in Venice. The reactivation of 
the Italian system takes a long period of time. In 
the north, electricity will return at 9 am, in the 
center at 4.30 pm, in the south at 7 pm; in Sicily 
only at 10pm. 

83
Named after Achille Gaggia, its 
construction started in 1942 to 
be interrupted by the War, and 
resumed once conflicts were 
ceased. The power plant started 
producing energy in 1951.

84
LR 23 April 2004, n. 11 (BUR 
n.45/2004), ‘Norme per il Gover-
no del Territorio e in materia di 
Paesaggio’.
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Soverzene underground power 
plant. Author`s photographs 
(2018).
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Left page
Soverzene underground power 
plant. Plan shows both the 
constucted and the open air 
versions.  Historical photograph 
during its construction. Elabo-
ration of the author on a drawing 
by SADE (Impianti della Societa’ 
Adriatica di elettricita, 1956, 6-87).

Right page
Lake Santa Croce, where the 
water is eventually stocked after 
passing through Soverzene.Pho-
tographs of dredging operations 
along the barrage. 

Dredging operations along the 
barrage. 

Author`s photographs (2019).
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Axonometric view of the territo-
ry of the reservoir Santa Croce. 
Author’s elaboration.

new applications
water abstractions
hydrology

built

power plants

road network

underground water pipe
power grid

railway network
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Road network developed across 
the Lapisina Valley and the 
lakes Morto, Restello, Negrisiola, 
where water is diverted from 
Santa Croce Lake.

Right page
Nove power plant 1925, desinged 
in 1924 by Vincenzo Ferniano for 
SADE along the Lake Restello, 
operates as a reserve to the 
a second plant realised in the 
1970s. 

Author’s photographs (2018-2019).
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In 2018 experimental tests carried over a transept of territory between Piave and Sile 
Rivers (as part of the aforementioned strategy to establish a framework for community 
action in the field of water policy, EU Directive 2000/60/EC) and performed by the 
river Irrigation Consortia, proved both the dependent relation of the high plain with the 
artificial reservoirs and the important factor played by the conservation of the river flow. 
"e experiment implied the closure of the artificial deviation device of Fener and Nerve-
sa for seven days to evaluate both the flowrate and potential consequences on the rivers, 
therefore clarifying Piave contribution towards other river basins. Results showed that 
20-30% of Sile and 70-80% of Botteniga Rivers flows come from the Piave. Further, the 
reduction of contribution by Piave to these basins resulted in an increase of the level of 
pollutants derived from urban waste and surface discharges, harming the underground 
water table. "is test made evident how relevant and consolidated is the imposed rela-
tions of exchange between di!erent river basins, and therefore the relevancy to identify 
more specific guidelines for the uses of the soils, which would also imply less exploitative 
methods of irrigation and ground alterations. It shows the relevancy to recognise the 
larger set of values the river plays, its influences in the larger web of human-environment 
interaction and its role in the construction of a vastly inhabited landscape which spans 
from the high dry plain to low wetlands of the lagoon.

MOUNTAIN/PLAIN: Legacies and interdependencies
Uses of the Piave River are multifunctional and, inevitably, management issues sur-
rounding the river are complex. Major conflicts are directly related to water resource 
administration hazard mitigation, mineral extraction and environmental conservation. 
Given that, the primary use of the river is for hydroelectric power production, water 
abstraction (from both the river and basin aquifers,), irrigation and domestic supply, 
for the Piave measuring the economic, environmental and cultural determinants in-
tertwined across the river is particularly problematic. "rough the installation of the 
ever-expanding machinic infrastructure the river was slowly but unavoidably shaped 
into a metabolized second-nature. 
"is condition can be seen as the result of a long process by which a discourse of im-
provement was constructed, both economically (across history) and a morphologically 
(currently). Particularly in the past fifty years Piave has been represented as in need of 
engineering. In 2004, the regional law on ‘Rules for the government of the Territory and 
in the matter of Landscape’ established new rules for the government of the territory 
by imposing hierarchically an array of plans at di!erent scales: the regional (PTRC), 
the provincial (PTCP), the municipal (PAT) and the inter-municipal (PATI) plans, 
instruments which aim to address the climate change issue through approaches that lack 
of concrete adaptation strategies94."e PTCR for example refers to the intensification 
of more common risks, for the defence of which its directives remain quite generic and 
doesn’t indicate any type of constraint or specification over national protection areas 
(Salzano 2009). Moreover, when considering local scale plans, it emerges how the fre-
quently clash with tools and instruments of di!erent scale plans, reflecting a short-sight 
approach (Cederna 1975). In the hydraulic field, the Region is responsible for the Water 
Plan [Piano Territoriale delle Acque, PTA, approved in 2009], whilst the water basin and 
irrigation authorities [Autorità di Bacino and Consorzi di Bonifica] are responsible for the 
preparation of plans [Piani Stralcio di Assetto Idrogeologico] that follow European direc-
tives85 (in late application). "e situation is even more complicated by other overlapping 
planning tools such as the Regional Energetic Plan [Piano Energetico Regionale] and 
the Landscape Plan [Piano Paesaggistico]. In this context, it is quite unclear how all the 
documentation issued by di!erent territorial management bodies relate to each other, 
especially because they all foresee di!erent time frames of implementation which are 
often insu$cient to cope with long term dynamics (Autorità di Bacino 2001; Franzin 
2006; Cavalieri 2012). 

85
Piano Territoriale di Coordina-
mento Regionale (PTRC, 2009) 
which provided the guidelines 
for the Piano Territoriale di Co-
ordinamento Provinciale (PTCP, 
2010 for Belluno province), that 
specified the plans PAT and PATI.

86
The hydraulic problems of the 
mountain basin occur along 
heavily urbanized transepts: 
the industrial area of   the city of 
Longarone and along floodplain 
areas of the Piave occupied or 
rectified or channeled with bank 
walls; the city of Belluno; at 
the juncture with the Rai Plain, 
where limited slope cause the 
regurgitation of Piave upstream.

87
Since the 1950s several millions 
of cubic meters of sediments 
have been trapped in the reser-
voirs. For instance, in the Piave 
river 15×106 cm of sediment was 
deposited in the Pieve di Cadore 
reservoir between 1949 and 1974 
alone; between 1964 and 1989 
4.3×106 cm were accumulated 
in the Mis reservoir (D’Alpaos 
and Dal Pra 1996). In the case 
of Pieve Lake alone, it has been 
recently estimated by ENEL that 
the removal of the sedimenta-
tion accumulated since the con-
struction of the dam —following 
the legal argument of returning 
the valley in its original state 
at the end of the concession— 
would involve, besides a neces-
sity empowerment of the railway 
line, uncountable truck trips for 
a time foreseen as along as 10 
years, to remove just one third of 
the sediments and (Magno 2010).

88
ENEL has declared that the pro-
ceeds from the sale of its part 
of gravel quantity once extract-
ed would go to the municipali-
ties surrounding the lake (Magno 
2010).
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Considering its morphological settings, the Piave River can be indeed divided 
into three parts.  In the upper part the river is straight, with a narrow and confined course 
that extends for about 62 km from the source to the city of Longarone. "e middle 
part extends from Longarone to Ponte di Piave (for approximately 177 km long) and 
the lower part, until its mouth, the river meanders but has been artificially straightened 
in places. "e conditions of the riparian areas in the mountain and in the low plain are 
markedly di!erent: if in the first case flooding events can be more easily managed by 
e$cient embankments works (and care of sediment accumulations), in the latter the riv-
er bed conditions are so poor to provoke unstable hydraulic dynamics in vast territorial 
areas86 (D’Alpaos 2006).
With seven major tributaries directly transporting their sediment load to the Piave 
main channel, dams are now trapping huge amounts of sediments87 which, together 
with man-made channelization and soil erodibility, have caused the river to become 
progressively narrower and less braided, morphing from a typical braided anastomosed 
pattern towards a single main channel with secondary meandering tributaries (Surian 
1999). "e overall capacity of the reservoir of Pieve to accumulate and stock water in the 
reservoirs is lost by 50% if compared to its original volume [fig. p. 300]. Sedimentation 
processes across valleys have been filling reservoirs with mud and gravel, which should 
flow across the plain, replenishing the river braided course and sea shorelines. "e mate-
riality of these geo-morphological alterations is di$cult to grasp along the river course, 
yet they are somehow countable in the physicality of the trapped sediments and the 
economic value they represent in the construction field [fig. pp. 302-303]. Reservoirs 
are, in e!ect, holding 16 mil m3 (2009). In the reservoir of Santa Croce there are 4 mil 
m3, in Valle and Corlo respectively 3 mil m3 each, whilst Pieve holds 6 mil m3 of the 
fluvial deposits (Susin 2009a). Debates around the property of this matter cause rising 
conflicts: what is located within the riverbed (or ex-riverbed) belongs to the state, whilst 
what lies between the riverbed and its banks belongs to the owner of the dam (i.e., 
Enel88) (Magno 2010). Together with mineral extraction, which takes place primarily 
through gravel mining, implications of sediment loss across the river cause problems of 
bed replenishments and lack of supply to the sea coast, where the reduced transportation 
is contribute to erosion, a!ecting the maintenance of beaches as well as of urbanized 
shorelines. Further, the loss of volume capacity to accumulate waters in reservoirs a!ects 
the energy sector as well (Mariutti 2018). Overall, counting all the tributaries in the 

Classification scheme of 
channel adjustments for Italian 
braided rivers: ‘C’ represents the 
initial morphology (early 19th 
or 20th century); ‘F’, ‘G’, and ‘H’ 
represent the present morphol-
ogy due to variable degrees of 
incision and narrowing. 
(Surian and Rinaldi, 2003)
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Diagram of the water reser-
voirs and dams’ construction, 
comparing dam’s heights, ages, 
altitutes, life spans and relative 
reservoirs and their capacity.
Author`s elaborations.
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Sedimentation at Vallesella 
bridge (Domegge), designed 
by engineer Carlo Pradella in 
1949/1950. 
Elaboration of the author on 
a drawing by architect Giorgio 
Pradella (2003).  Photograph 
Archive Giorgio Pradella.
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Sedimentation accumulated 
(until October 2019) under the 
bridge at Anfella. Elaboration of 
the author on a drawing by SADE 
(Impianti della Societa’ Adriatica di 
elettricita, 1956, 143). Comparison 
between an historical photograph 
with the author’s taken in 2019.
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Comparison of the current 
occupation of the river course 
when it leaves the mountians 
and crosscuts the high plain: 
above a 2020 aereal view, below 
a collage of photographs taken 
in 1954 during flights of the 
GAI-IGM Gruppo Aereo Italiano 
- Instituto Geografico Militare  
(IUAV CIRCE).
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Maps of the territory along the 
Piave high plain spanning form 
Nervesato Noventa, showing the 
progressive alterations of the 
Grave di Papadopoli. Compar-
isons of between an historical 
drawing made by Serenissima’s 
Savi alle Acque (1532) (in Vollo, 
1942); excerpt from Von Zach’s 
Topographisch-geometrische 
Kriegs karte von dem Herzo-
gthums Venedig (1797-1804) 
(Venice State Archive); defensive 
enmbakment survey (Vollo, 1942, 
TAV II, VIII); 2020 aereal view.

Serenissima’s embankments
1914-1918 
1920-1940
in construction in 1942
planned



306MACHIN IC  LANDSCAPE

Gravel processing sites (near 
Soverzene and Eraclea). 
Author`s photographs (2019).

Hydrographic alterations of the 
Piave outlet 1841-1940. Luigi 
Vollo Le Piene dei fiumi veneti e i 
provvedimenti di difesa. Il Piave 
(1942, TAV IX).

1841
1890
1908
1926
1935
1940
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Veneto this corresponds to a loss of water of 130-160 million cubic meters.  Usually, it 
is used at the rate of 544.7 cubic meters per second by hydroelectric power plants alone, 
and cover the 12,5% of the overall power generated by ENEL in the whole country89.  
Processes of water dispossession and accumulation inherited from private individuals 
(SADE), crystalized later with the transition of management to the state and later by 
private managements which implement still an entrepreneurial approach. "e Enel 
Power Company, after being privatized in 199790, is going to lose water concession in 
2029. In this occasion the region will acquire the control over the management of the 
reservoirs. Given that in the past seventy years they changed drastically, the company, is 
by law obliged to restore the valleys condition to their original state at the time of the 
handover. "is operation would entail many –—still unresolved— issues, requiring the 
desiccation of lakes for a long period to allow dredging activities, which in the case of 
the Lake of Pieve are estimated to take possibly ten years91. Far from being an operation 
really viable, the kind of landscape that would result from an attempt to drag sedimen-
tation are not been defined. During an interview with Genio Civile in the person of its 
director engineer Dell’Armi, he made clear that conversation is in stall and doubts still 
remain on both the consequential environmental responsibility over the dam’s property 
as well. Debates are raising around Enel’s lack of concern of both the environment and 
the hydro-power machine. Given that sedimentation is always more evident (an issue 
emerging drastically with the flooding of November 2018) dredging operations would 
be paramount.
"e flow rate and lack of sediment supply along the river resulted in the plain in a re-
duced meandering activity of the river, faster water velocity and an increase in its kinetic 
energy, once water is deprived of sediments flow (Surian 1999). "e river geomorpholog-
ic path, emptied of its water, once reached the plain, has been radically altered through 
time to a condition which exacerbates stronger flooding events. In hydraulics the defi-
nition of alluvione [flood] is applied to every flooding or inundation event provoked 
by the overflow of a river on territories which are generally dry (Rinaldo 2009); more 
precisely, the European Floods Directive (2007)92 specifies that flooding, albeit being 
“natural phenomena which cannot be prevented” are increased and worsened by some 
human activities (such as increasing human settlements in floodplains and the reduction 
of the natural water retention capacity by the soil always more impermeable) and cli-
mate change” (European Union 2007). "e economic drive and the simultaneous rush in 
building constructions, which surged in the 1970s, induced a remarkable waterproofing 
of the soil93 which, together with the spread of gravel mining sites, have compromised 
the river capacity to cope with flooding and of the soil to absorb rainwaters, thus ampli-
fying extreme events. "e dense network of rivers, canals, drainage channels and ditches 
has been jeopardised by spreading urbanisation, buried, piped, or their bed occupied by 
the expansion of road networks, vegetation or urban tissue and by the construction of 
mixed-type sewers (collecting together both urban and rain waters). "e capacity of the 
water network to cope with these conditions and carry flooding phenomena is always 
more threaten by modification of the ground, through larger parcelling that combine 
cultivated plots to achieve larger and more productive cultivation methods. "is praxis 
implies a radical alteration of the draining behaviour of the territory, with ditches and 
canals  —the sustaining irrigation structure— altered in their shapes and directions. As 
a result, there is an emerging necessity to further mechanise the waterscape by installing 
fixed irrigation and pumping systems. Radically rearranging the physicality of the river, 
the many users operating along its course, by imposing their own syntagms which can-
not be reversed back, all stake their claim to their part of the machine. Acquired, own, 
commodified, exploited, bought and sold, the river has been subsumed within capitalist 
systems of resource appropriation and extraction, where there is anymore no di!erence 
between human work and work of nature. 

89
In the majority of the power 
plants are located in Lombardy, 
Trentino-Alto Adige, Piedmont 
and Veneto, with a productive 
collective capacity of 5.082 MW 
delivered by 542 plants (Bonardo 
et al. 2017, 23). In 2012, Veneto 
produced the 9,1 % of the en-
tire country production, Belluno 
province specifically provided 
for the 4,8% (GSE data in Ruff-
ato 2014).

90
In 2009 (article 6 of the law de-
cree 79/99, also called Decreto 
Bersani), prolonged Enel water 
concessions until 2029 raising 
conflict around the use of the 
river. Plans and new regulations 
over its abstractions, eventual-
ly reached, have now to be re-
spected by all of its users except 
for Enel the main one.

91
This implied that excavation 
works will continue even after 
the expiry of the concession.

92
The EU Floods Direc-
tive (2007/60/E) gives direction 
for the assessment and manage-
ment of flood risks.

93
See the results of the research 
Water & Asphalt, which focused 
on both water and road networks 
of the Veneto region, identifying 
their roles in the process of for-
mation of the urban landscape 
and carrying the potential for an 
ecological re-design of the terri-
tory (Secchi, B., Viganò P., Fabian 
L., eds. 2016. Water and Asphalt. 
The Project of Isotropy. Vol. 7. Zu-
rich: Park Books. (Secchi, Viganò, 
and Fabian 2016).
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Right page
Portesine, where the wetlands 
meet the lagoon fringe. The 
dewatering pumping system en-
stablished in 1904 is necessary 
to drain water to the sea, given 
that the soil is lower than the 
lagoon level. The plant was re-
inforced by the installation of a 
new system (also a hydro-power 
plant) and the creation of new 
canals. 
Author’s photographs (2021).

This plant completed more than 
six hundred years of hydraulic 
history and in 2000 the new 
plant finalised the century long 
bonifica reclamation processes.

Comparative images from an 
excerpt of Von Zach’s Topog-
raphisch-geometrische Kriegs 
karte von dem Herzogthums 
Venedig (1797-1804) (Venice State 
Archive); 1954 GAI military flights 
(IUAV CIRCE); 2020 (Google Earth 
2020). The comparison between 
makes evident the transforma-
tion made during the reclama-
tion processes. Whilst, between 
the last two, it emerges how the 
scale of the irrigation network 
has changed markedly, whilst 
the current managment body for 
the irrigation and de-watering 
systems Consorzio di Bonifica 
Piave excavated a new canal and 
installed anothe power/dewa-
tering plant.
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3.  RELATIONS BETWEEN



"e electricity produced by hydropower dams is largely consumed by industry and ur-
banites. "e revenues from the sale of electricity generally flow to developers and the 
states. Often, people living in the areas most immediately impacted by large dams do not 
even have access to electricity, despite living closest to its source, like it mostly happens 
in the global South1. "is raises question around equity and the role of energy infrastruc-
tures as socio-technical systems (Siciliano et al. 2018) from an energy justice perspective. 
Moreover, it also raises concerns around the multiple environmental hazards caused by 
dams: in the moment in which a barrier is erected across a flowing body of water, its 
temperature changes —especially within reservoirs— therefore influencing fish capacity 
to migrate and consequently reproduce, a!ecting oxygen availability, deteriorating wa-
ter quality and causing lack of aquifers recharge because of changes in the water table. 
"ese large-scale infrastructures that hydro-power implies have planetary implications. 
Besides the significant contribution given by artificial reservoirs to greenhouse gasses 
emission (especially methane), river barriers trap large amounts of sediments. "is, in 
return, empowers water erosive capacity (beign a carrier of pure kinetic energy once 
emptied from sediments matter), jeopardising enmabnkments security and deltas ac-
creatians. Moreover, the condition of closed still bodies of water along dammed rivers 
causes the loss of many animal species which need moving waters as a habitat to survive, 
whilst some other find the perfect environment to flourish outside native territories. "e 
impossibility of fish to move along the river a!ects also larger species at sea, as in the 
Atlantic Ocean, where whales are endangered by lack of fish alimentation, since they 
struggle to reproduce beign locked out from river courses. "is also a!ects sea fishing 
industries and many coastal sustainment activities related. 
In recent times, it has been documented that dams infrastructures have destroyed habi-
tat and severely threatened biodiversity in Brazilian and Asian rain forests, enabled the 
spread of debilitating tropical diseases in African river valleys, impinged territories of 
reindeer herds in Norwegian fragile subalpine plateaus, submerged fertile fields and im-
peded their replenishment, drowned over 300.000 square kilometres of forestland, and 
archaeological treasures across the world —as in the recent case of the%Ilisu dam2 in Tur-
key—, and displaced over 200,000 people worldwide (Sheller and Figuerosa 2017; Earth 
Observatory 2020; Gall 2020). Currently due to dams’ consequences over environmental 
dynamics, we are also witnessing the erosion of the millennial soil replenishments of the 
Nile River whose natural seasonal flooding is arrested, threatening inhabitants’ agricul-
tural praxes of sustainment in the delta. Similar threads to livelihood are going to a!ect 
radically countries in Asia and South America, especially Bolivia, Colombia, Vietnam 
and Laos, where dams are planned and will prevent river fisheris in contexts where river 
fishing represent the main source of protein (in contrast to Europe) and globalised mar-
kets of supply are absent.

FOR & AGAINST WORKING RIVERS

By the time the World Commission on Dams presented its scathing critique of large 
dams3 in 2000 (WCD, 2000a), it seemed clear that the heyday of large dams had passed 
(McCully, 2001). "e loss of faith in large dam projects followed increasing empirical 
evidences of the all-too-often environmentally destructive and socially inequitable im-
pacts of large dams (Hirsch & Wilson, 2011). Recently, we have witnessed the Brasilian 
Brumandinho dam disaster (occurred on 25 January 2019), which caused the death of 
259 people. Strong political opposition in countries that had witnessed the negative con-
sequences of large dams made future projects unviable. "is was the case of "ailand, for 
instance, following the controversy surrounding the Pak Mun dam (Middleton, Garcia, 
& Foran 2009; Hirsch & Wilson, 2011). 
From the release of the World Commission on Dams’ Report, it emerges how the rate 
of new dam construction has dropped fast in every region of the world. "is trend, as 
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Satellite views of the territory 
along the Tigris before (Feb 
22, 2019) and after the dam 
construction of the Ilisu dam 
(March 12, 2020) along the 
border of Mardin and Şırnak 
Provinces in Turkey. (NASA)

1
Particularly in the lowland Ama-
zonia, Congo, and Mekong (Mo-
ran et al. 2018).

2
One of the oldest continuously 
inhabited settlement in the 
world, Turkish city of Hasankeyf, 
started to be submerged in 2019 
by a new mega hydro-power 
project for the construction of 
the Ilisu Dam, now completed 
(2020). President (than Prime 
Minister) Recep Tayyip Erdoğan’s 
ambition for change have dis-
placed 70,000 people from a 
territory home to more than 20 
cultures nurtured over the past 
12,000 years.

3
According to the International 
Commission on Large Dams, a 
dam is ‘large’ if it is more than 
15 metres in height or, if 5 to 15 
metres high, and has a storage 
capacity of more than 3 million 
cubic metres (World Commission 
on Dam, 2000).

4
The Amber EU Horizon 2020 Pro-
ject, launched in 2016, is found-
ed by the European Government 
and seeks to apply adaptive 
management to the operation 
of barriers in European rivers in 
order to achieve a more effec-
tive and efficient restoration of 
stream connectivity. It includes 
large hydropower businesses, 
rivers authorities, non-govern-
mental organisations, univer-
sities and the European Joint 
Research Centre. It has official-
ly detected 650.000 barriers in 
continental Europe, but given 
the lack of data in many areas, 
it estimates a total number of 



McCully noted, was accompanied by fast-declining public appetite for dams in many 
parts of the world, with a shaking of “the old belief in dams as shining icons of prosperity 
and modernity” (McCully 2001, xvi). 

In the US, most American dams were built in the twentieth century to serve 
mills or factories that are long gone, and there is a wider interest around environmental 
restoration processes and concern on health and safety, given the ageing of infrastruc-
tures, proven already fatal for many lives in the past years. In most of the country, it has 
also been observed that it is always more di$cult to generate profits from hydroelec-
tricity, since it usually require the force of large rivers and steep geographies. Moreover, 
since the 1970s a growing number of dam experienced failures becasue of their age and 
state of disrepair. "e high costs for dam restoration, together with the implementation 
of new laws which requires all the dams’ infrastructures to get a mandatory government 
inspection (yearly or more depending on the specificities of the dam, which was initially 
a free service but it has recently been declared as a charge to the dam’s owner), have 
majorly contributed to dam removal. "is made capital the real driver in the US dam re-
moval process. One example is Michigan, where in May 2020, two dam failures occurred 
along the Tobacco River because of lack of restoration. As a consequence, ten thousand 
residents of Midland were forced to evacuate after the Edenville dam (built in 1924) 
failed, shortly followed by the Sanford dam’s one. Financial issues and negligence of the 
private owner of both the infrastructures identify as the main causes, together with the 
growing number of flooding events (Holden 2020). In the country the dam removal 
process has counted 1700 removals before 2020 (of which 546 between 2006 and 2014), 
with a rate of approximately 60 dams demolished every year. 

It is striking to acknowledge that Europe has also already removed over 5000 
of its dams, a datum unknow until the recent (and still ongoing) European Dam Re-
moval Project (damremoval.eu) and the EU Amber Project4.  [fig. pp. 360-363 Map 
EU6]. Accordingly, to these studies6 3,450 dams have been removed to this date in 
Sweden, Spain, Portugal, the United Kingdom, Switzerland, and France5, where in May 
2019 the largest dam removal project has started for the demolition of the Vezins dam 
in Normandy, along the Sélune River. Concerns were high around the lack of energy 
people could have su!ered because of the dam removal, however the quantity of elec-
tricity which the dam was providing is going to be e$ciently covered by three new 
windmills. "e European Union Water Framework Directive (2000), which looks after 
the quality of water across rivers in Europe, is the driver of the ongoing dam removal 
projects. Pollution phenomena have been largely addressed in the past decade, however 
only half of Europeean rivers reach a good water status classification. "is is provoked in 
fact by rivers fragmentation, caused by 1.9 millions of dams and weirs7 (AMBER 2016). 
Against all odds, continental Europe is the territory with the denser river fragmentation, 
which occure with an estimation rate of a barrier implementation every two kilometres 
[fig. pp. 348-351 maps EU2]. 

"is situation sharply contrasts with what is happening in developing coun-
tries. Even though large dams reflect an outdated development paradigm narrowly fo-
cused on economic growth through modernization (Pearse-Smith 2014), post-develop-
ment critiques include viewing nature as a collection of underutilized natural resources, 
being blind of the distributional impacts of development projects, and deferring political 
decisions to the ostensibly objective realms of science and economics (Pearse-Smith 
2014). "erefore, the anti-dam movement is now contending with an industry that was 
temporarily written o!, but is now making a comeback. "ere has been in e!ect a recent 
trend of new megaprojects being built in developing countries, particularly in rich bio-
diversity river basins (Moran et al. 2018).  Accordingly, to a database maintained at the 
University of Tubingen, more than 3,500 hydropower dams are being planned or built 
around the world, but this could doubled by 2030 (BBC 2018). 

European countries with favourable topography and rain patterns, like Swit-
zerland, Austria and France, are indeed currently promoting again hydropower as key 
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Satellite views before (June 3, 
2019) and after (May 20, 2020) 
the collapse of the Edenville 
Dam, near Midland, Michigan 
US. (NASA)

1.2 millions. I have been in con-
tact with the project leader dez, 
Pao Fernández Garrido, engineer, 
dam removal and fishway exper-
tise specialised in ecosystem 
restoration, who is also work-
ing for the World Fish Migration 
Foundation and the Amber Pro-
ject. She thoroughly explained 
me their challenges in these re-
searches, including in collecting 
and reassebling Italian datasets. 
Italian data are indeed not yet 
included in these works given 
the impossibilities to gather the 
information from a long array of 
different institutions overlap-
ping on every single hydro-basin. 
Because of the dispersed and 
highly disconnected Piave river 
basins’ datasets, which is frag-
mented across different local 
private institutions, these ter-
ritories are not included in this 
work. With the following Atlas I 
have attempted to reconstruct 
this territory datasets in order 
to obtain a picture of the cur-
rent condition as exhaustive as 
possible. 

5
Higher numbers are in France 
(2.600 removals) against Sweden 
(1.600).  Further, some countries 
do not make a distinction be-
tween failure and removal.

6
https://www.damremoval.eu

7
River fragmentation in Europe 
is actually quite unknow. States 
inventories are incomplete or do 
not exist, as the cases of Italy, 
Portugal and Greece. In some 
cases, there are just regional or 
local bodies’ databases which 
require harmonization, like in 
the case of the Piave in this re-
search.
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Below and right page 
Three Gorges Dam, Hubei, China. 
Author`s photographs (2019).
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asset for the production of renewable energy, and continuing to invest on it (Moran et al. 
2018).  "is trend will soon have to fit within the newly released EU Biodiversity Strat-
egy for 2030, a key pillar of the European Green Deal, which aims at restoring at least 
25,000 km of rivers, bringing them back to a free-flowing consition as part of a larger 
nature restoration process to majorly contribute to climate objectives8.
Outside Europe, two antithetical approaches find best representations by the US vast 
damn decommissioning plan project versus China’s fast urban acceleration made possi-
ble through hydro-power plant installations and the modification of its landscape9. Ac-
cording to the International Hydropower Association%(IHA), with a capacity to produce 
twice the US amounts, since the turn of the century, China is accountable for over half 
of worldwide hydropower growth. With the World Bank turning away from the sector, 
China has filled the gap and now dominates the industry, becoming both the largest 
producer, and the largest business developer abroad (BBC 2018).%
 China’s major project is the "ree Gorges Dam located in Hubei, one of the 
biggest worldwide (so far the building that used the largest amount of concrete world-
wide), which produces the same amount of electricity as eleven nuclear power stations.
"e case of the "ree Gorges dam is emblematic because of the contributon of hy-
dro-power to urbanisation and industrialisation processes along the Yangtze River and 
especially to the prosperous urbanization of the delta. Before becoming home for 480 
million%people, one-third China’s total%population, its large reservoir — mass of water 
believed to have contributed to the tilting of the Earth axis— submerged 13 cities, 140 
towns, 1350 villages, displacing millions of inhabitants. 
During a visiting research period in China (at the Tongji and at the Xi’an Jiaotong-Liv-
erpool Universities) for a few months in 2019, I travelled to the Wu Mountain to reach 
the "ree Gorges Dam. "e magnitude of the trasnfomations the dam brought are vis-
ible in Jia Zangke’s Still Life (2006, 180’), set in the old village of Fengjie along the 
Yangtze River. Doomed by the construction of the dam, it shows how the city has un-
dergone a process of self-destruction, as we see buildings’ walls marked progressively 
with the heights of the expected coming water level which is advancing. Jia’s use of a 
beautiful visual trope made of people’s stories and changing landscape, is an emblematic 
representation of the recurring radical geographical alterations, culture loss and human 
displacement that the course of the Yangtze was undergoing. 
Participating in a guided tour whilst visiting the dam, it was interesting to observe how 
the dam-related infrastructures that compose the water apparatus are used as touristic 
attractions, almost as an amusement-park. Comfortable uphill escalators, long convo-
luted cross-garden downhill walkways, peak observatories, visitors’ mini trains, and a 
variety of architecture models at di!erent scales contribute to the experience of the dam. 
More than a hundred years after the western frenzy of dams became a symbol of pro-
gress to visit in admiration, in China replicates the spectacle of the human technological 
achievement and manipulation of nature, embodying a symbol of political and economic 
power as much. Although the extent of its unforeseen scale, which is it almost impossi-
ble to capture —as the context is so far and unreachable that it is lack of any contextual 
object or reference of scale— something about it makes one feel uneasy. "e sca!old of 
the escalators encasing the mountain slopes is both fascinating and disturbing. "e mass 
of tourists entering the site, assuming an assertive yet interested approach, enjoy careful-
ly choreographed views of gigantic containerships stepping through the locks and walks 
across designed routes from which to admire proudly the greatest achievement. "e park 
pathway brings to the highest level of the peak, where the mountain has been excavated 
enough to be divided in two parts and allow for the construction of the array of seven 
gigantic locks. "e system is also explained through schemes, architectural models and 
guides’ speeches, who encourage visitors on buses to explore the opposite side of the 
reservoir and appreciate the opposite side of the dam. "e way in which the path is 
planned, dotted with a combination of curated viewpoints and view pedestals, convey 
the institutional attempt to make this massive machine a symbol of national progress, 
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8
The new 2030 Biodiversity Strat-
egy is a comprehensive, systemic 
and ambitious long-term plan for 
protecting nature and preventing 
the degradation of ecosystems. 
Informed and shaped by the 
studies of the Horizon 2020 Am-
ber Project, with an objective to 
put Europe’s biodiversity to re-
covery by 2030, the Strategy sets 
out new ways to implement ex-
isting legislation more effective-
ly, new commitments, measures, 
targets and governance mech-
anisms. These include: building 
upon Natura 2000 areas, it aims 
at transforming at least 30% of 
Europe’s lands and seas into 
effectively managed protected 
areas; restoring degraded eco-
systems across the EU that are 
in a poor state, as well as re-
ducing pressures on biodiversity. 
The Strategy will require signifi-
cant investments, that count for 
EUR 20 billion/year of spending 
on nature (half of which are 
planned to be mobilised in the 
next 10 years under the program 
InvestEU).

9
Also, the Brazilian government’s 
hydropower development agen-
da is particularly concerning 
given its rapid pace and scale. 
Brazil’s energy-expansion plan 
includes the construction of 48 
large dams between 2011 and 
2020 (Fearnside 2017).

Satellite views of the mountain 
territory along the Yangtze River 
before the dam construction of 
the Three Gorges Dam (Sept. 
24, 1993) where is still visible 
the ancient town of Zigui (now 
flooded) and after the comple-
tion of the dam, with the visible 
expansion of the new city of 
Yichang (Sept. 15, 2007). (USGS)
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Maps of China in 1958 retrieved 
in the SADE historical archive 
and part of the documentation 
of an expedition made by Se-
menza and other engineers of 
SADE to the country which was 
at the time contructing the very 
first hydro-power plants and 
looked to establish a relation-
ships with Italy.
ENEL Historical Archive, Naples. 
Author’s elaboration.

Left
Film still of the decostruction of 
Fengjie old town from Still Life 
(2006).

Below
Photographs of one of the ex-
posed models of the Three Gorg-
es Dam, on display at the visitors 
site, and the view across the 
locks. Author`s photographs, 
(2019).
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urban development and economic growth.  
Chinese investment on hydro-power is growing towards the control of all the major 
hydro basins and on the Himalayan glaciers. "e country shares a 350-km Himalayan 
border with Indi (the Line of Actual Control) which is a highly disputed territory since 
the region serves as the water tank for half of Asia. For the same reason, the Indian 
government is focusing mainly on the Brahmaputra River, 2800 km of which crosses 
the country, and is seen as an important resource to be exploited. "e impacts of climate 
change and pressing infrastructures in the Himalayas are real. On February 7, a glacier 
crashed into the Uttarakhand dam causing flash floods. "e landslide triggered such an 
enormous an avalanche of water, ice and rock crashed flood of the Rishi Ganga river 
valley, that it wiped out bridges, roads, houses and two hydropower dams and claimed 
the life of 20 people, whilst 100 are still uncounted for. Himalayan glaciers had melted 
twice as fast since the turn of the century as in the 25 preceding years (Gerretsen 2019; 
Regan 2021), and have lost around 8 billion tons of water a year. India is virtually subject 
to a water blackmail of those that control the Himalaya, raising concerns on a possible 
future war over water.
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The Ship Lock, together with the 
dam itself, play a key factor on 
navigation. Currently, with the 
improvement of the Yangtze 
Cruise tourism, the ship lock is 
becoming one of the attractions 
along the Yangtze River.
Due to the construction of the 
dam, ships must be lifted or low-
ered of about 100 meters height. 
Because of this height, the water 
pressure required for two locks, 
each with five gates to raise or 
lower the vessel about 20 me-
ters each.
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Three Gorges Dam 100 m height 
lock as seen from the visitors 
tour. Author`s photographs 
(2019).
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In the Balkans, whilst countries like Montenegro, Slovenia and Croatia are 
planning the construction of a small number of large scale projects within the next few 
years, the craze for building hydropower plants (even on very small streams), continues 
in Albania, Macedonia and Bosnia-Herzegovina, and is developing rapidly in Serbia 
and Kosovo. "e Albanian government has plans to build 38 dams along the Vjosa 
River and its tributaries in the coming years, one of which would flood the ancient vil-
lage of Kuta. In the plans, the river would be replaced by an immense water basin that 
would strip inhabitants o! their homes, identity, culture and mostly of their main live-
lihood which is agriculture. "e project indeed foresees to flood lands, cultivated fields, 
thousands of olive trees, together with an entire town and its cemetery. It is located in 
the Valbona National Park, where three power plants are already under construction, 
against to locals’ e!orts to obtain a protective policy over the territory, as the first wild 
national park in Europe. After a long period of strong oppositions, site occupation and 
protests against the building site preparation works, villagers from Kuta won the first 
environmental lawsuit in Albanian history against the construction of the Poçem dam, a 
project financed by a consortium of Albanian and Turkish investors. "e overall project 
is composed by the construction of 500 dams, threatening every single creek with the 
installation of a powerplant (2112 new power plants have been installed by 2005, but 
only 471 are productive today, with inestimable environmental costs). "is case proves 
to be the only one in Europe where a civil fight managed to hault the transformation of 
a transboundary pristine resource such as the River Vjosa. It is a case I have researched 
upon during a period of research and teaching in Tirana in 2018, during which I had 
the opportunity to meet local planners and a state engineer, as well as ecologists and 
activists, involved in di!erent ways in this large territorial project. Olsi Nika, engineer 
and activist from EcoAlbania (a civic society organization that campaigns together with 
EuroNatur and Riverwatch organisations against hydropower infrastructure) explained 
that the initial public consultation turned out to be a corrupted procedure and that the 
government was breaking the Albanian law, but also the EU Environmental Impact 
Assessment Directive (EIA).  "e hydropower plants proposed are believed to be not 
economically viable, whilst the social and environmental costs are still underestimated. 
"e case of the Vjosa river is an interesting and relevant one not just because of the 
peculiarity of the pristine environment that is at stake (an enormous mosaic of di!erent 
small habitats), but also for the transboundary implications and the social turmoil, and 
the consequent capacity of the local population to have their voice heard on the modifi-
cation of lands. "e proposed dam in Kuta is just one example of the growing enthusi-
asm, (particularly in lower-income countries), for hydroelectric power and its promise of 
cheap, clean, and copious energy. Around the Balkans alone, roughly 2,700%new hydro-
power projects of varying sizes are currently under realisation, more than%all the active 
hydropower plants in the United States, a number dwarfed%by the one of planned dams 
in Asia, Africa and South America.

In Italy, many of the dams designed in the last century are still under the so-
called ‘experimental phase’ which are yet to be built. "e Ravedis dam, along the Cellina 
River, north-east of the main Piave course, whose construction started in 1986, has been 
o$cially declared operative in 2014, although not yet put to the test. "e construction 
of the dam, one of the most important hydraulic works carried out in recent decades in 
northern Italy, is part of the project for the electro-irrigation exploitation of the Cellina 
waters, started in the valley at the end of the ninenteenth century, explored in the previ-
ous chapter. Italy has 548 large dams (i.e., those displaying dam height higher than 15 m, 
or impounded storage larger than 106 m3). Design and building records are available for 
488 dams only, 83% of which (403 dams) were built before 1970, and roughly 41% (198 
dams) before 1950. About 63% (332 dams) are concrete dams (arch, gravity, or both) and 
31% (165 dams) are earth dams. Governamental surveillance of dams was enforced after 
1925, after a major dam’s failure occurred at the Gleno reservoir (on 1 December 1923), 
causing at least 353 deaths. "e Italian Register of Dams (RID) have recommended the 
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Left page
Map of the increase of the hy-
dro-power installation across 
the Balkasn, extract from the 
European Atlas, EU Map 6 pp. 
360-361, on the following pages. 
(Data collected between 2016-
2017, from the International Hy-
dropwer Association; Christiane 
Zarfl et al, University of Tubin-
gen. Author`s elaboration)

10
Chinese construction companies 
and financiers were encouraged 
to go global as part of the gov-
ernment’s attempt to do more 
business overseas. This is why 
many experts believe that Chi-
nese companies now control 
at least half of the hydropower 
dam-building market worldwide 
(BBC 2018).



rehabilitation of dam spillways in order to accommodate the flooding return period (RS) 
of 1000 years, regardless of dam type. To assess the capacity of existing dam spillways 
to accommodate the RS implies large uncertainties, given that only 55% (245 dams) are 
equipped with spillways. Conversely, the 29% (130) displays an RS below 1000 years, 
which is behind acceptable standards (Bocchiola and Rosso 2014). 

In the Veneto region —where the 90% of dams are over 70 years old, and some 
are older than 100, as explored in the diagrams on the previous chapter— the opportuni-
ty and e$ciency of using dams water stock capacity to prevent flooding is still debated. 
Along the Piave River, in order to defend the low plain from flooding, the possibility 
to build a new dam (Falzè) in Sernaglia is a harshly conflicted argument since the 1970 
De Marchi Commission proposal, following the large flood in 1966. Given the intricate 
overlaying of activities and soil occupations developed along the river in the past fifty 
years, the proposal to re-allocate space to the river seasonal floods and its meandering 
behaviour remains a di$cult practice becasue of their progressive occupation by urban-
isation. As for large-scale dam infrastructures, owned by the national company ENEL, 
and the long array of minor weirs and barriers belonging to di!erent authorities and 
private owners, the expiration of grants represent another issue. "e ENEL’s water con-
cessions on large dams are going to expire in 2029 (as seen in the previous chapter), or 
which there will an open public application process to acquire them. "is is raising con-
cerns around the future river management, water ownership and energy distribution. So 
far, the province civil engineering authority (Genio Civile) is still unsure on how and by 
who dams and their related infrastructures will be managed, di!erently from the nearby 
region of Trentino Aldo Adige already organised into a regional public company which 
is going to acquire and run all of them. "ere is therefore a large possibility on foreigner 
companies’ interests on Veneto hydro-power and their participation to the application 
process, among which Chinahas manifested its interested to succeed10. "is raises ques-
tions on who should own dams, who should care for their management and repairs, who 
has the right to primarily benefit from the consequences they bring, should they exist at 
all? "e answer cannot be directed towards a scientifically positive or negative reply, as it 
is inflected with a complex web of socio, political and economic conditions.

SITUATING FLOWS

"e Alps are influenced by both Atlantic and Mediterranean climatic regimes and 
therefore are threatened by spatial variability of climatic regimes. As the “Water towers 
for Europe” (EEA, 2009), they play an important role for natural environmental systems 
and contribute significantly to a vast range of socio-economic sectors [fig. pp. 344-347 
EU map 1; fig. pp.  332-335 Alps map 1], consequential dynamics resulting from climate 
change are likely to impact upon these systems in a variety of ways.  Given the impor-
tance of Alpine water resources for energy production [fig. pp. 340-343 Alps map 3], and 
the high economic importance of both winter and summer tourism, estimates of future 
climate change in the Alps are ultimately relevant for large parts of the European soci-
ety electricity (Gobiet et al. 2014). Hydropower provides around 20% of the electricity 
production and high shares of hydropower production are provided by glaciers and snow. 
Despite the wide-spread glacier retreat across the twentieth century, little quantitative 
information is available about the role loss of glacier mass for hydro-power production. 
. A provocative study (Farinotti, Pistocchi, and Huss 2016) has estimated the potential 
of mitigating projected changes in seasonal water availability from melting glaciers, by 
managing runo! through reservoirs:  what if dams would replace glaciers in the Alps? 
"e study addresses a technocrat solution comprises of a dozen of large dams that would 
theoretically provide the required storage. Even though this approach could potentially 
o!set up to 65% of the expected summer-runo! changes from presently glacierized 
surfaces, the redistribution of waters from the numerous glacierized catchments would 
be a major technical challenge (Farinotti, Pistocchi, and Huss 2016, 8).

324RELAT IONS  BETWEEN

11
The Convention was signed by 
the eight Alpine countries: Aus-
tria, France, Germany, Italy, Swit-
zerland, Liechtenstein, Slovenia 
and Monaco and the European 
Union and came into effect in 
1995.

12
The Alpine Convention (1991) 
counts of 7 Alpine countries (Ita-
ly, Austria, France, Liechtenstein, 
Germany, Slovenia) and is the 
smaller scale policy; the Interreg 
Alpine Space programme (2000) 
includes larger area of 34 Terri-
torial Units (by the European No-
menclature for Statistics, NUTS) 
and aims at develop innovative 
projects and low carbon solu-
tions, whilst valorise the cul-
tural and natural habitat of the 
Alps; the EUSALP (2015) finally 
extends to 40 NUTS, supporting 
the alignment of relevant poli-
cy instruments (Interreg Alpine 
Space 2018)



All parts of Europe’s energy system, from availability of energy sources to energy con-
sumption, are vulnerable to climate change and extreme weather events, according to 
a recently published European Environment Agency (EEA) report (2019). "e EEA 
assessment challenges and opportunities for the European energy system, analyses needs 
for climate change adaptation and for a climate resilience approach. In general, northern 
Europe is going to experience both beneficial and adverse impacts on its energy sys-
tems of production, whereas southern European regions face overwhelmingly adverse 
impacts, given that water availability is generally projected to increase in northern Eu-
rope and to decrease in southern areas, although with marked seasonal di!erences. "e 
most radical changes include increases in mean and extreme air and water temperatures, 
changes in water availability, extreme climate-related events, and coastal and marine 
hazards. Impacts to energetic systmes include reduced water availability for hydropower 
production, for cooling thermal power plants and increasing risks of damages by extreme 
weather events and sea level rise.  
 Hydropower has been the leading source of renewable energy across the world, 
accounting for up to 71% of this supply in 2016 (Moran et al. 2018), and it is still a lead-
ing resource of energy across the Alps. Currently, there are 550 plants with more than 10 
MW and 2900 GWh of annual output, according to the European Alpine Programme 
[fig. pp. 364-371 map EU7 and EU8]. "is infrastructural pressure severely impacts 
the ecological integrity of Alpine rivers jeopardised by a hundred-years of hydro-power 
production, making urgent to define an overall re-structuring of water technological 
apparatus (Legambiente, 2018; EEA, 2018). In his Reflected in Water: A Crisis in Social 
Responsibility, Colin Ward (1997) claims that the outcomes of the overall amount of 
abstracted water, generated hydro-power, and flooding prevention is so scarce and culprit 
of the emergence of new conflicts around water dearth that we cannot avoid question-
ing why we undertake such endeavours. "e European Commission has proposed a 
strategy to identify a climate-neutral economy to implement by 2050, including several 
long-term decarbonization scenarios up to 2050 (2019; EEA2019), and is building the 
Energy Union, which aims at making energy more secure, a!ordable and sustainable.
"e 2030 Climate & Energy Framework, adopted in 2014 (revised in 2018) aims to 
reduce greenhouse gas emission of at least 40% (implementing commitments under 
the Paris Agreement); increase renewables to provide at least 23% of sustainable ener-
gy, increase energy e$ciency by 32,5% collectively (original targets of 27% was revised 
upwards in 2018), prepare compulsory National Energy and Climate plans (NECPs, 
which members are obliged to adopt for the period 2012-2030, submitting draft plans 
by the end of 2018). "e Italian Integrated National Energy and Climate Plan, released 
later in December 2019, states that “with regard to the electricity sector, in 2017, approx-
imately 35% of gross national production originated [will have to come] from renewable 
energy sources (RES)” and that “the renewable resource that made the greatest contribu-
tion to actual electricity production in 2017 was hydropower (35% of overall electricity 
production from RES), followed by solar power (23%), bioenergy (19%), wind power 
(17%) and geothermal power (6%)”,  underlying that “in the case of large hydropower 
plants, there is no doubt that they represent a resource that needs to be safeguarded and 
increased” (Ministry of Economic Development, Ministry of the Environment and Pro-
tection of Natural Resources and the Sea, and Ministry of Infrastructure and Transport 
2019, 23; 68). However, compared to other RES (geothermal, wind, bioenergy, solar), 
from which a high contribution is expected to rapidly surge by 2030, growth targets for 
hydro-power are very low. Hydropower production has seen a decrease in production 
from 42.4 TWh in 2016 to 36.2 TWh in 2017, and growth targets and trajectories for 
2030 for the renewables share in the electricity sector remains unknown in the report. 
Additionally, given the foreseen sensitivity of hydro-power production to glaciers loss 
in the long term, it is quite surprising that the 2016 Hydro-power EU Energy Policy 
documentation suggests to enlarge the number of big plants (European Commission 
2016, 15) without addressing future environmental scenarios. Since in southern Europe 
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Italian energy balance between 
production and imports by 
source, 2017. (IEA, 2017)

Below
Sankey diagram of the Italian 
energy flow in 2018, and detail 
of the renewable resources con-
tribution. (Eurostat, 2018)
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water availability is generally projected to decrease (Club Alpino Italiano 2018), this 
trend poses significant warnings ith regards to the functioning of the territorial machine 
in the context of the current climate regime: sedimented reservoirs have reduced stoking 
water capacity, hydro-power is always more halted by other di!used small-scale renew-
able resources injecting extra energy in the power grid and is in increasing competition 
with transboundary power suppliers,  river water flow diminishes whilst water-scoping 
cultivations demand always more irrigation.

AN ALPINE DISCOURSE
 
"e first decade of the twenty-first century have marked a renewal of the planning 
methodologies for the Italian mountain landscape. After a long period of hiatus due 
to the region uncertainty on how to respond to the 1985 Decree (Galasso Law) on 
the preservation of the environments above 1600 masl, the new Regional Territorial 
Plans (of those regions whose territories are across mountains and the Po Plain, Pied-
mont, Lombardy and Veneto) started to inscribe the alpine territories dynamics within 
low-valley and plain urbanities scenarios. "ese plans followed the path initiated in the 
nineties with the Alpine Convention, the world’s first international treaty considering 
a transnational mountain area in its geographical entirety11. Considering that it is a 
territory which hosts 14 million people, the convention aimed to formulate protection 
and sustainable strategies for development within the alpine territories. "is treaty was 
later empowered in 2000 with the establishment of the Alpine Space, a European trans-
national cooperation programme that funds shared projects and provides a common 
platform for exchange. Subsequently, it has been further expanded into the European 
Strategy for the Alpine Region (EUSALP) with the aim to address common challenges 
in the large Alpine space12 [fig. p. 329].  Albeit the strategies established within these 
programmes seem to address mountain issues through the outlines of diverse imaginar-
ies —which frame the Alps alternatively as a nature reserve, an Olympic playground, a 
marginalised metropolis appendix, or a European transborder obstacle that needs to be 
resolved— what emerges is an overall absence of a shared vision (Ferrario 2012), and 
mainly a lack of perspective on the multifaceted conditions of the Alpine environment. 

Across the alpine territory, various forms of water appropriation existed and 
developed side by side for a long time without apparent conflicting results. Mobility, 
industry, military, water management and agriculture, all claimed their spaces from the 
Alps and simultaneously provided a consolidation of the mountain environment. "is 
brought as well the consolidation of the historical consumption by the plains, where 
urban areas and their system of accumulation of capital are located. Simultaneously, 
the alpine territories have been increasingly marked as a variation of cities, as urban 
internal colonies and as icons of compensation (Meili 2006; Wu Ming 1 2018). "is 
transformation became evident when the di!erent uses of the alpine space, its longue 
durée palimpsest (Viganò 2009),  started to pile up on one another, in an intensively 
competitive use of the mountains. "rough a short amount of time, the same forms of 
rationalities which have both utilized the alpine space, and at the same time exploited 
in tostructure its territory, find themselves in a paradoxical competition. Many interests 
have, through overt or less overt ways, summed upon each other and entangled uses and 
relationships with both physical and symbolic consequences. "us, notwithstanding the 
relevancy of the traits empowering e!orts to shape a transborder cooperation across 
the Alps territory —otherwise still missing (Onida 2012)—, the full potential of the 
conventions still remains detached from the alpine issues and far from realise a cohe-
sive understanding and reaction to the ongoing dynamics. As an example, we can think 
about how the Alpine spaces have been disrupted by the heavy transformation led by the 
skiing industry (Wu Ming 1 2018). Twenty years later the institutions of those treaties, 
we are witnessing that public resources as yet used to finance authorities and projects 
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Alpine territories accordigly 
their hydrological geomorphol-
ogies; national, administrative 
and policies borders; and how 
they overlap across the Alps 
landscape.
Author’s elaboration.
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which show little serious evolution towards sustainable methods and praxes (Zanderigo 
Rosolo 2012), especially in the typology of investments made into the touristic infra-
structures. In the case of snow resorts, an avalanche of resources has been spent to build 
new infrastructures, such as big cable cars to transport ever larger numbers of people to 
higher altitudes. "ese systems, replacing the 2-to-4 people old style chair lifts, in order 
to ferry larger numbers of visitors (40 to 50 per car) to the highest possible altitudes —in 
the search for snow—, are deemed necessary to sustain the touristic economy by bring 
skiers to where snow is present, and down to carparks, give the lack of snow at lower 
altitudes is making old connecting skiing slopes impracticable. Besides, a long array of 
water pipes connecting water reservoirs are necessary in order to produce artificial snow 
(a process which requires energy beyond water), as new infrastructural connections in 
order to transport it to the slopes. In this framework, all the adversities that the current 
climate regime is posing towards established system of production are thus faced with 
a post-modern engineering approach which —echoing hydropower techno-natures—, 
attempt to confront nature as tenaciously as in the past century. In a way we can a$rm 
that the romantic expeditions to the mountain environment and the excitement of the 
wilderness discovery of the eighteenth century, the traces for the “sublime” in the percep-
tion of nature, gave way to the expansion of the colonization of the urban environment.

From these conditions, it emerges how the complexity of the region is now 
equivalent that one of the plain urban areas. "is is partially ascribable with the diverse 
outlines of local authorities and jurisdiction laid across the alpine territory (that counts 
for 7 countries and 40 territorial units) and its geomorphological system (composed of 
6 major hydro basins and over sixty rivers basins managed by a longer array of minor 
and local water authorities) . Although in the sectors of ecology, agriculture and tourism 
these ‘units’ have made attempt to join forces across regional and national borders, their 
long-term potential has always been refrained from reaching a successful encompassing 
agenda. As Meili put it, “if the Alps are someday completely stripped of their mytho-
logical aura, they will become a purely commercial product—or a raw material. "ose 
in control will also control resources like water and electricity” (2006,108). "e over-
lapping of di!erent elements, activities, and issues concerning the Alps, together with 
the multiplication of a functional and symbolic meaning of the Alps area (Meili 2006), 
require a multi-level governance response capable to address critical problems within the 
emerging environmental crisis. 

"e question is however beyond ownership, and issues of power or jurisdiction, 
but rather around the recognition of the Alpine territory as an encompassing territorial 
capital. From the cartographic operations of analysis and reconstruction of the alpine 
territory described in the Atlas in the following pages what emerges are three figures 
of space. First, the Alps as an inventory of resources, exemplified by the cartography of 
Spatial Capital [fig. pp. 332-335], where the territory is described through its natural 
capital, composed of wilderness areas and natural parks, formed of water, woodlands, 
minerals and breedy soils. Secondly, the Alps as an Apparatus of Power [fig. pp. 336-
339], which, describing the built environment made of dams, barrages, power plants, 
energy networks, roads, urbanised areas, displays the alpine territory as a dense web of 
infrastructures which accommodates, provides and sustains a crucial amount of energet-
ic demands. Lastly, the third cartography exposes the Alps as a Machinic Landscape [fig. 
pp. 340-343], which relating the geomorphological and physical attributes of the Alps to 
the dynamics of labour and power, returns the image of the Alpine landscape as a thick 
productive terrain. Overarching borders, it shows how this critical European territory is 
changing drastically and requires therefore new concepts and visions. "rough the lens 
of the ‘agency of water’ it thus possible to ‘infiltrate’ the built and un-built environments 
in order to understand and reconsider the palimpsest of the Alpine landscape towards 
the development of a strong encompassing ecological rationality. It is from this per-
spective that the study case of the Piave River is considered as explanatory —and thus 
potentially conducive—towards a re-signification of the urbanisation of the European 
territory.
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Embedding a palimpsest of the Veneto region, the Piave second-nature is exemplary of 
the capital use of landscape, as well as testimony of its crisis within the ongoing environ-
mental one.  "e idea of ‘second nature’ remained, since Cicero’s definition1, almost unal-
tered around the understanding of man capacity to discern and manage rules of nature 
in order to build favourable living environments. With Marx it then acquired a deeper 
more complex meaning, entrenched in the specificity of its historical context: combining 
economic, institutional, legal and political aspects, elements of the first nature became 
subjects to labour processes and re-emerged as social matter of the second nature. In his 
analysis of original accumulation, Marx recognized (Marx et al. 1990) that the enclosure, 
commodification and ongoing transformation of nature through man’s work laid the 
basis of the capitalist mode of production. Smith as well has argued (1990)2 that we need 
to look into ‘first natures’ to understand how they increasingly and problematically be-
come entirely ‘new natures’, ‘hybrids’ and ‘quasi-objects’, that proliferate and multiply in 
space and time. From this conceptualization this research looks at water through dams, 
turbines and their related infrastructure, as ‘second natures’ which, sustaining vertically 
the horizontal urban phenomena and their multi-scalar developments, have reshaped 
the river into a socio-political and economical territorial machine.

ON THE POSSIBILITY TO DECONSTRUCT MODERNITY 

Within this framework of thought, the consideration of machines as non-unnatural 
‘actants’ has been put forward in the analysis of urban spaces for the cities of New York 
(Harvey and Gandy, 2003), Los Angeles (Davis 1990), London and Athens (Kaika 
2005), Guayaquil (Swyngedouw 2004). "e common key idea emerging from these 
examinations is that there is “nothing a-priori unnatural” about the consequential envi-
ronments resulted from operationalised landscapes, like irrigated fields or dammed or 
diverted rivers (Swyngedouw 2006, 118)3. "erefore, when we consider barrages, chan-
nels or pipes, operating along the Piave we are exhorted to think of them as hybrid 
infrastructures sustaining urbanisation as much as nature itself. We value dams as in-
dispensable elements carrying both demands for water and power as well as producer 
of a fixed higher aesthetic version of the landscape environment. However, the con-
flictual externalities, configurations and conditions emerging from the functioning of 
these ‘actants’ have the capacity to ultimately produce spaces which can both enable and 
disable specific socio-environmental conditions (Swyngedouw 2006). Over this matter, 
Mayntz and Hughes, introducing the research on Large Technological Systems (1988), 
recognized that the existence of complex and large technical systems, spatially extended 
and functionally integrated socio-technical networks, playing a focal role in the process 
of industrialization and economic development that brough undoubtedly beneficial ef-
fects, also created negative externalities, management and coordination problems, as well 
as the risks of failure and disaster. In the Veneto region this is particularly evident in the 
ways in which processes of water dispossession, accumulation and production are entan-
gled beyond basin or regional juridical borders within socio-natural processes at larger 
scale. Considering gravel material amassing behind dams, lack of sedimentation in the 
replenishment of coasts, channelisation towards the high dray plain, when we observe 
how they interact with economic flows and productive agendas, we come to understand 
how they politically actualise power over the territory and question their meanings. 

“"ere is no such thing as either man or nature now, only a process that produces the one 
within the other and couples the machine together…the self and the non-self, outside and in-
side, no longer have any meaning whatsoever…the human essence of nature and the natural 
essence of man become one within the form of production or industry, just as they do within 
the life of man as a species…man and nature are not like two opposition terms confronting 
each other…rather they are one and the same essential reality, the producer-product.”

 — Gilles Deleuze and Félix Guattari, 1983
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1 
In his De Natura Deorum, (43AD).

2
Borrowing from Lefebvre, Neil 
Smith (1984) has argued that 
nature constitutes an inte-
gral part of ‘processes of pro-
duction’. Being a geographical 
process —that entails therefore 
a specificity in time and space—, 
Smith insisted on the insepa-
rability of nature from society, 
therefore reaffirming the unity 
of socio-nature as a produced 
thing. In his proposed distinction 
between types of space Lefeb-
vre distinguishes between “per-
ceived space” (that of everyday 
social life), “conceived space” 
(that is theorized by planners, 
cartographers, and the law, for 
example), and “lived space” (as 
it exists imaginatively, and is su-
stained through artistic practi-
ces). The environmental historian 
Marrianna Dudley has considered 
the Severn Estuary as “concei-
ved space”, regulated by water 
companies, regional authorities, 
and environmental agencies whi-
ch comanage the territorialized 
environment.

3
For Swyngedouw “there is, con-
sequently, nothing a-priori un-
natural about produced envi-
ronments like cities, genetically 
modified organisms, dammed 
rivers, or irrigated fields. Produ-
ced environments are specific 
historical results of socio-envi-
ronmental processes. The urban 
world is a cyborg world, part na-
tural part social, part technical 
part cultural, but with no clear 
boundaries, centres, or margins” 
(Swyngedouw 2006, 118).



Looking at the consequential landscapes resulted from the evolution of sub-systems of 
flows and production (in both natural and produced realms), interconnected and depen-
dant to the large ones, we also start asking if large technical systems eventually evolve 
towards harmony and equilibrium. For Joerges (1999), their link to biosystems make 
them in fact to evolve. 
In the case of the Piave’s large systems progressed towards circulatory conduits that 
enable metabolic prosses balanced in apparent equilibrium of flows, where is di$cult to 
trace clear margins between natural and produced processes. "ey manifest better when 
a device fails to operate or where intense weather events occur manifesting urgencies 
across the territory. Under the current circumstances however, if the machine evolves, 
it emerges always more that it going through a perpetually refuelled crisis. Further, in 
the examination of the ‘privatization’ of spaces, resources, and artefacts which regulate, 
exploit or commodify the river, emerges clearly how it has been subsumed within capita-
list structures that absorb its matters. As Spencer argues (2020), “capitalism absorbs and 
instrumentalize everything in nature for its own ends, which is not necessarily human 
ends, but the ends of capital itself: accumulation, growth, and the production of value.” 
For Spencer this condition presents the dialectic between nature and capital, which un-
changing, “inevitably caught in and condemned to, endlessly be played out and perfor-
med, in its own contradiction”, is stretched to an especially exasperated form. Precisely, 
this condition that I would also call exhaustion in the case explored, is where the crux re-
lies4. "e condition of the machine in the mountain is of system relentlessly in attempt to 
operate something which is untenable for the current historical time, where certain type 
of relations capital entails with nature are collapsing under the threats of the ongoing 
climate regime. It is indeed in the acceleration of modernization that has propelled 
systems to increasingly become more socio-natural. As nature continues to be exploited, 
as water continues to be accumulated, exhausted commodified and used for the benefit 
of the few and the reproduction of capital, there is a widening need to challenge how 
capital operates and attempt to construct choreographies of power. In this framework 
hydraulic infrastructures, fundamentally sustaining urbanisation processes, represent a 
way through which power can be investigated and contested (Menga and Swyngedouw 
2018). In doing so, we also must discard outdated sociocultural conceptions of nature as 
being somewhere else, as something which is “out there”, but everywhere, outside and 
inside our bodies and discourses (Swyngedouw 2017; Iovino, Cesaretti, and Past 2018; 
Wainwright and Mann 2018).
As the introduction of this work argued, to understand the state of this systems, to see 
if and how it ‘progresses’, or whether it fails, in constructing inhabitable and sustainable 
environments, means to come to terms with the river as a whole, and to do so, we have 
to come to terms with the palimpsest of matters, values, theories and rationalities laid 
across the larger territory implied. "e understanding of the machinic condition of the 
river implies a deconstruction of its second-nature, and in this perspective, it implies a 
deconstruction of modernity. "is is here intended as the disassemble of what Jurgen 
Habermas (1980) called the project of modernity, that scientific domination of nature 
which —exercised through an extraordinary intellectual e!ort during the Enlighten-
ment—, brought “human emancipation […] freedom from scarcity, want, and the ar-
bitrariness of natural calamity” (Harvey 1989, 12). "e commodification of nature since 
the construction of the progetto montaga  and bonifica [the mountain and the reclamation 
projects] has being mediated through productive processes that, from a sociological per-
spective, have blurred more than declared their spatial practices. What it is (still) at work, 
is an inherently historical geographical and socio-economic apparatus that, “endorses 
modernization as an ongoing process, despite post-modern accounts declaring its death” 
(Kaika 2005, 165). True enough, modernity constantly sets the scene for its downfall 
(Heynen 1999), but modernization as a social, economic, and cultural processes is not 
over yet.
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4
Drawing from Manfredo Tafu-
ri’s idea of exasperation of the 
architectural form (Tafuri 1969, 
1973) as it happened towards 
the end of nineteenth and early 
twentieth centuries, this exa-
speration, —following his analy-
sis— relies in the narrative that 
human beings work over nature, 
in the ways in which they sub-
due, bend and colonize it to their 
own ends. 



A SUSPENDED ARCHIVE 

In doing this research I realised an avalanche of numbers, data, statistics and maps incre-
asingly occupied both my computer and the landscapes I am trying to describe. Getting 
to know the river has involved learning about its regulation, its cartographic represen-
tation, its legal geography, and its history of use and ownership. Documents, rules, and 
practices constitute the river. I learned that the river can be owned, mapped, remade, and 
in some ways sold. Across it a vast array of land rights, property laws, concessions, cros-
scut its hydro basin erase and re-writing stories of which the territory is made. In this 
environment there are disputed territories, whose limits are di$cult to trace on a map, 
“they are discontinuous and when they connect with other territories, this is no longer 
through the mediation of any isotropic space” (ZKM(Karlsruhe), Latour, and Leclercq 
2016, 245–48). "is conceptualisation helps to describe the condition of the Veneto 
region where specific geographical organisations, dictated by praxes operating along 
and through the river, influence territories beyond the limits of their performances. As 
explored in the previous chapter, water extracted from the Piave to sustain irrigation of 
the high plain, draining through the evolving specialised network of water, eventually 
becomes fundamental part of other hydro-basins through uncharted ways.

From this condition, in the attempt to define future strategies, how do we 
draw the boundaries of rationalities and metabolic limits? Is there a way in which we can 
reset? In the case examined, the lack of control as of an encompassing knowledge, the 
impossibility of identifying a totalizing model of the machine, undermines the logic of 
an omniscient rationality dragging into crisis the machine itself. "e river is indeed com-
posed of an (impossibly) vast archive of information, notions and data. In the production 
of this work the research has indeed experienced —and proved— that, besides the river 
knowledge is residing onto an accountable number of memories, documents, folders, 
cartographies, digital and physical databases, it is irremediably unattainable. Although 
a vast amount of data inherited from SADE is now collected in the Enel Historical 
Archive5 in Naples (where each companies’ data were unified with the nationalization in 
1963), —precisely as I am writing— it is undergoing a conclusive moving and reasses-
sment, which ultimately have caused issues on finding clues of the thesis I conducting6. 
Materials presented throughout this research in fact were retrieved from a long array of 
di!erent sources, testifying (just partially) the magnitude of knowledge the Piave has 
deposited. "e fact that, on 6 April during the terrible event of the L’Aquila earthquake 
in the Abruzzo region, the processual documentation on the Vajont disaster was retrie-
ved from ruins, is quite telling of the long-disseminated condition of the knowledge 
behind the history of Piave and its functioning (Larcan 2009). Over time materials they 
have been dismantled, scattered or shielded across di!erent repositories, providers and 
institutions, both public and private7.
"e archival research was simultaneous followed by a dataset one, which has proven 
arduous as much. A single reliable geospatial dataset simply does not exist. It is as well 
scattered in pieces across overlapping —and sometimes contradicting— individual re-
positories of public institutions and private companies which came in succession since 
the 1960s. As a result, in order to reconstruct the pieces of the Piave machine and grasp 
its flows, this research made a long e!ort on recomposing and unifying scattered di-
gital information. "e outcomes of this e!ort are visible across the cartographies and 
diagrams presented, through which however —acknowledging the multiple blind spots 
the research encountered— do not claim to provide an exhaustive representation of the 
protean condition of the river at work.
"e impossibility of obtaining a comprehensive knowledge characterizes a postmoder-
nist condition of fragmentation. And yet, if as Harvey has observed, “a thing cannot be 
understood or even talked about independently of the relations it has with other things” 
(Harvey 1982, 212), meaning within the complexity of its encompassing relationships, 

The Latin America Pavillion 
within the Mostra d`Oltremare 
in Naples, where Enel Historical 
Archive has been relocated in 
mid-2020.
Author`s photograph (2020). 

376RESET

5
The archive occupies the moder-
nist Latin American Pavilion of 
the fair Mostra D’Oltremare. Ori-
ginally designed by architect Er-
nesto Angelo Lapadula (who also 
signed the EUR in Rome), and la-
ter rebuilt after the ‘one hundred 
bombings’ of Naples between 
1941-43, the new hosting buil-
ding echoes a certain historical 
idiosyncrasy. The Mostra, born 
as the Triennale d’Oltremare and 
conceived as a “Universal The-
matic Exhibition”—together with 
the park of the Universal Exhibi-
tion in Rome (later EUR) —, was 
set up in 1937 to host an event 
aimed at celebrating the political 
and economic overseas Fascist 
colonisation. 

6
The access to the archive has 
proven quite challenging, due to 
a three years long relocation of 
the entire archive to its current 
location.  I visited the archive 
in 2018 when research was not 
possible, and was eventually 
granted full access in mid-2020 
(during which the pandemic also 
played a complicating role). Gi-
ven that the archive is still in the 
process of making an inventory 
of materials, as long as they are 
unpacked, my research is not 
free of lacks and blind spots. 

7
Although the research was hal-
ted by difficulties to access to 
resources, during my archival 
visits I came upon empty fol-
ders and lack of documentation. 
Eventually through searches and 
conversation I made, it emerged 
how across time many docu-
mentations might have been in-
tercepted, held back or diverted 
elsewhere, as well as much of 
the historical materials are still 
deposited within private archives 
of the principal characters of the 
era of Venice modernization.



how do we overcome the current impasse? "is is also the last stance this work takes: if 
the problem is of knowledge, then it’s of power. In here, the thesis argues that, there is a 
territorialization project which have dictated through metabolic flows the relationship 
between man and nature as well as between control of power and capital.  Power, by 
its nature, permeates the universe and, in the form of electricity, dominates the planet. 
When Foucault writes about the relationship between “power” and “knowledge”, he is 
describing the ways that, historically, power has reinforced itself by shaping and control-
ling knowledge, which, he would say, is always produced within the context of power 
structures (Ryle 2020). So, when we look at the machines and gears of power —concei-
ved both as control, sovereignty and as electric product, in both ways—, we start questio-
ning fragmented views on dams and turbines along the river, we start questioning both 
how do they operate and if we actually grasp what they entail across the territory in order 
to sustain urbanisation. "e knowledge we might have on the river and its machine, but 
also on water abstraction and release, on geo-morphological alterations, on soil pollution 
and gravel mining, on loss of biota and extinction. In doing so, we need to move beyond 
fragmented frames and systematization of the river behaviour as dictated by methodo-
logical failures or scientific mistakes, but as actual manifestations of specific agencies and 
praxes. "e attempt to understand and address these practices is the way this work sees 
the possibility of reconstituting knowledge and alternative forms of power.

NEW MACHINE STATES

Embracing the state of the machine as much as the fragmentation and ephemerality of 
its knowledge implies a whole host of consequences. "e ‘trivial-machine’ (Von Foerster 
1984) is now the river itself, hence part of the territory. "ere are reasons why its syn-
tagms are there. 
In 1983 Illich already a$rmed that “the radical monopoly of our energy-intensive life-
style over the landscape, culture, and language has made the ideal of energy dependence 
into an inescapable reality. In many places you cannot move any longer without wheels, 
you cannot eat without a refrigerator, you choke unless you turn on the air conditioner. 
"us, the need for energy —and not only for jobs— became morally obvious: part of 
that civic religiosity that lies far beneath the political oppositions in a modern society” 
(1983:17). Later Timothy Luke has also argued that “without the agriculture machi-
ne, the housing machine, the oil machine, the water machine, the electrical machine, 
the media machine, or the clothing machine, most cyborganized human beings cannot 
survive or thrive, because these concretions of machinic ensembles generate their basic 
environment” (Luke 1996, 21). Energy production is still being considered as an engine 
of prosperity linked to the real economy and to the development of territories, although 
this emerges in strong contrast to with the emerging idea of degrowth promoted by 
the European Parliament8. We undeniable face critical times: the ecological crisis of 
which we start to became aware in the past years, is making ever clearer uncertainties 
in our societies and of knowledge, geopolitical conflicts, biopolitical tragedies, water 
disputes, displacements and issues of deep inequalities. With "is Changes Everything 
(2014), Naomi Klein has done a great deal in raising the prominence of climate change 
as a fundamentally political problem. Whilst Klein argues that the world has failed to 
address climate change specifically because of neoliberalism practices, Wainwright and 
Mann (2018) state that Capitalism did not need to be neoliberal to create the challenges 
we face, and that in fact “world has by no means has been uniformly neoliberal since the 
discovery of climate change”.  
"e current warming condition is pushing towards the production of new renewable 
energy machines, which besides envisioning future possibilities they have yet to be ad-
dressed in their full capacities. Let us think about batteries or electric car productions 
which requires a great amount of lithium to extract, great supply chains and yet lack of 
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A Post-Growth Conference or-
ganised in 2018 at the European 
Parliament to challenge the eco-
nomic thinking of EU institutions 
with influent policy-makers.



Enel Historical Archive in re-ar-
rangement after the long-await-
ed moving. 
The shelving unit portrayed in 
the images is the Venetian ar-
chive contain documentation 
from SADE and other major 
companies that operated in the 
north-east of Italy. 
Author`s photograph (2020).
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The old repository of transpar-
encies [Ponale Archivio Lucidi] 
at the Enel Historical Archive in 
re-arrengement . 
Author`s photograph (2020). 
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sustainable recycle methods. Dealing with the river, the di!usion of micro-power plants 
which, whilst sustaining the self-su$ciency rhetoric of the ‘green infrastructures’, come 
to reduce the functioning of the large ones by bringing them to a state of inertia, doing 
so jeopardising and unbalancing the functioning of the general electric network. "eir 
political and financial sustainment is yet the reiteration of capitalism praxes. "ey are 
machines which give proof that capitalist societies adapt to climate change, in fact they 
are already doing so (Wainwright and Mann 2018). 
From these approaches, emerges more clearly a background in which machines at work 
are in a phase that the theory of Large Technological Systems, calls ‘momentum’9. Dams 
along the Piave, still debated as empowering and defensive systems, having reached an 
average age of 80 years (some have turned 100 yet), create consequential conditions 
possibly more valuable than those for which they were created. Some reservoirs became 
more relevant as landscape features rather than for their productive (compromised) ca-
pacities, whilst they enclose quantities of gravel capable to replenish the river as much 
as coastal areas. "eir masses evolved, their velocity is trapped, yet their direction is yet 
to be redefined. 
As a result, we acknowledge how capitalist machines are incapable of addressing climate 
change, and in fact keep on acting in the same ways (Wainwright and Mann 2018). In 
this we have yet to elaborate a ‘system-change’, as we haven’t yet managed to produce 
‘non-trivial machines’, which, as von Foerster argued, “are quite di!erent creatures” whe-
re “the input-output relationship is not invariant, but it is determined by the machine 
previous output. In other words, its previous steps determine its present reactions” (von 
Foerster 2010, 208). If we accept the extraordinary variability of nature, we can therefore 
make attempt to envision di!erent states of the machine, as a description and definition 
of what kind of spaces we wish to inhabit. Paraphrasing Aldo Leopold’s classic injun-
ction to “think like a mountain” (Leopold 1949), as to get closer to the land, we can 
make the attempt to redesign the human inhabited territory to empower the natural 
once again in reciprocal beneficial ways. "is means to try to move beyond consolidated 
systems of production to activate new practices and behaviours, where reversibility and 
flexibility would have to come into play.
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9
With reference to the theory of 
Large Technological Systems, 
Hughes identifies four main pha-
ses in the life cycle of an infra-
structural model. The first three 
have to do with an incremental 
cycle which starts from (i) the 
invention of the technology up 
to (iii) the growth of the system 
passing through (ii) its transfer. 
The fourth phase is the so-called 
‘momentum’ (iv). It reflects the 
period of normalization in which 
the technological system acqui-
res, permanently, three cha-
racteristics: mass, velocity and 
direction. Mass is made up of all 
the physical structures and ma-
chines which support the opera-
tional activity of the system; ve-
locity coincides with the rate of 
growth that is directly connected 
to the demand of the produced 
commodity; and direction is the 
final goal. It is fundamental for 
young and old systems where 
direction could turn into inertia 
(Hughes and Mayntz 1988, 14–15).



Dolo, Venice low plain towards 
the Dolomites.
Author`s photograph (2020). 
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CONCLUSIONS 

While diverse forms of powers constitute the current conjuncture, we realise that lot 
of praxes and ideologies haven’t changed over hundred years, but have been recontex-
tualised and re-used as spatial-political tools of a reterritorialization which undergoes 
a multiplicity of crises in the current climatic condition. One way this thesis sees the 
possibility to cope with this state, following the above resolution, is to take an interdisci-
plinary focus on the practices involved into it. 
"rough the lens of hydro-power, the research shows that along the Piave exists a long 
array of narratives, visions and arguments which are political and material at the same 
time. All actors that in di!erent ways are involved in the exploitative uses of its course, 
claiming their part, commodify the river in an interdependent chain of processes. "e 
thesis thus provides evidence of how physical modifications to the river, praxes of pro-
duction, inhabitation and use of its spaces and materiality —to sustain electricity, fields 
irrigation, gravel extraction, or to construct higher embankments as flooding preven-
tion measures—, together with polices, laws, plans, tourism economy and the idea of 
green energies, are all political technologies of this territory. With their own strategies, 
methods and approaches towards the river they imply specific doings of power, which 
results in specific social and material consequences. Demonstrating their interdependent 
relationships, the research attests how the river mechanization is fundamental in sustai-
ning urbanisation praxes. 

Although the thesis does not take a resolute position or identify machinic 
syntagms to be neglected, demolished, maintained, or improved, nor it indicates alter-
native practices to be implemented at the small or large scales —laying out the limits 
and blind spots of this work—, it does trace trajectories of thought, analysis and deve-
lopment. In doing so, it makes evident reciprocal relations of material and capital fluxes, 
how decision-making processes behind water excessive abstraction methods and their 
necessity to be reassessed towards more coherent and sustainable praxes, and ultimately 
the possibility to shift roles of certain parts of the machine in the light of their e!ecti-
ve productivity, current uses and values associated with the riparian landscape. Within 
the framework of the ongoing climate regime, its growing dynamics of water scarcity 
(dictated by raising temperatures and loss of glaciers) and extreme events (always more 
exemplified by intense sudden amounts of water lashing the territory), it emerges how 
the mountain environment is always more incapable of responding to raising demands 
of both energy production and irrigation, whilst the plain is in need of a comprehensive 
reassessment of the waterscape which moves beyond the juridical boundaries of ma-
nagement bodies. As a result, the definition of a di!erent politics of water which both 
identify preserving measures of its resource as well as e!ective hydraulic defence is para-
mount. In fact, incontrovertible challenges, which stem from the materiality of water in 
the current condition, are problems of future accessibility (by the definition of what and 
how water need to be abstracted and stocked), whilst simultaneously of defining places 
or methods to cope with flooding events. "ese issues are ultimately questions of space, 
of its modification and scale. "ey imply the definition of e!ective politics of territorial 
planning carried out through radical decisions and radical design choices — the grounds 
from which the research should progress. "e externalisations of these urgencies, pro-
longed since the end of the 1960s —as explored through the research—, has evolved 
into a gradual disengagement of socio-political praxes towards the soil condition (where 
severe flooding is seen as something uncommon or buried in the past) and a progressive 
detachment of planning methodologies from the design of the territory. It emerges how 
from an overlong lack of response towards these issues, always more conflicts will emer-
ge around water, its accessibility, scarcity or risk, eventually resulting in unproductive 
cultivated soils, failures and losses for both ecosystems and inhabited territories, and 
ultimately on further mechanisation. 
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"e thesis sustains the relevancy of looking at questions from di!erent sca-
les.  "roughout the entire work the research moves across a multiplicity of scales with 
the aim to explore dynamics at their relevant frames of representation. It argues for an 
analysis which is constitutive of cities and their more-than-urban geographies, in order 
to address both the specificity of conflicts at the local scales and the larger web of po-
litical, economic and environmental processes in the broader one. By bringing upfront 
the socio-ecological rationalities of the Piave operational landscape the thesis uncovers 
fragmented understandings of the basin (similarly as the archive is fragmented) which 
prevent an encompassing understanding of the machine ability in forging the territorial 
palimpsest. In the recognition of the absence of a comprehensive view lays the stance 
that partial readings, far from being the result of scientific or methodological mistakes, 
belongs to specifically interested perspectives and agencies that are associated with the 
ways in which capital makes use of the river, as if it was an infinite resource. Here the 
thesis shows that the question therefore would not revolve around the possibility to form 
a totalizing model of management of the river  —which would ultimately something 
impossible to build—, but on the understanding of what is behind each of these agencies 
and partial views. 

As a result, the research attempts to uncover these praxes and reveal the ana-
tomy of the Piave basin challenging modes of representation which can capture the 
region multi-layered complexities entangled along the river. "rough drawings, images, 
diagrams and cartography the thesis makes the attempt to explore alternative represen-
tations as a way to define future trajectories. It makes use of photographs to voice out 
explicitly how the machine is naturalized into the landscape, and above all of di!erent 
geo-spatial analysis and design tools to challenge the territory usual description and 
provide ways to understand dynamics, negotiate conflicts or suggest alternative visions. 
"e conceptualisation of Piave as a Capitalocene territory, represented (fig. in chapter 1, 
pp. 88-89) through an x-ray bird view across the basin, challenges usual projection of the 
region as well as the valley-section tool by denouncing that links and relations across the 
landscape are not just linearly up or downstream the river course, but multidirectional 
and multi-layered. Another example is the machinic diagram of the valley (fig. in chapter 
2, p. 256) which attempts to expose water exploitation by transposing existing data on 
the machine functioning, in order to visualise the true course of water deviated from the 
river and the entanglements of its technological apparatus with other basins and systems 
of production.  Cartographies composing the atlases bring in fact unseen images of the 
territory, like with the analysis of sub-hydro basins exploitation and the balance between 
water use and energetic production (fig. pp. 105; 111), ultimately framing the reciprocal 
relationship of improvement or exploitation between the mountain and the plain (fig. 
pp. 117-118).  Acknowledging the challenges of exploring and describing conditions 
which carry both spatial and temporal scales, the research ultimately attempts to provide 
di!erent ways of seeing the river. Further, the framing of Piave dynamics within larger 
scales of the Alpine region (fig. pp. 332-343) and the European territory (fig. pp. 344-
371) has the potential to provide the recognition of recurring dynamics at the large scale, 
as well as the formation of di!erent perspectives and visions towards the condition of the 
Alps space and European river landscapes as thick productive operationalised terrains of 
capital and power. To this end, the thesis claim cartography and the design of territory 
(both considered as surveying and projecting) as instruments with the potential to expo-
se and mediate among managerial, surveyance and legal practices and fields. As a result, 
the research shows the relevancy to transcend binaries of society/nature and urban/rural 
environments in order to explore the socio-ecological complexities of ‘second-natures’. 

Ultimately, the research argues for a multidisciplinary approach which brings 
together urban and landscape studies with urban political ecology, science of technology, 
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environmental and society studies, from where inform alternative perspectives beyond 
the engineering paradigm, and experimental representation means in order to extend 
the understanding of the multiplicity of processes sustaining urbanisation. By shifting 
urbanism focus into large ‘operationalised landscapes’, through the lens of landscape as 
a ‘way of seeing’, working and reconstituting knowledge, this work aims at empowering 
territorial research as a design tool. "e combined trajectories attempted with this ap-
proach gives the opportunity to identify hierarchies of objects and praxes, understanding 
structural and non-structural actions, levels of indispensability or di!erent degrees of 
flexibility, and give hints towards the prelude of a plan, where we can start envisioning 
‘internal states’ of the machine. 

In the final steps towards the conclusion of this work [mid-2020] many things have 
changed in the most unpredictable manner with the spread of the pandemic worldwi-
de, and I realise how it all also change thoughts and perspectives. While I am writing 
the end of this thesis [in late 2020], many countries are on track for what could be 
the coldest winter in many years (as Europe is under heavy snow, north America has 
just experienced the biggest snowfall for one hundred years), after the warmest year on 
record. In a pervading feeling of opacity, lack of control and majorly of knowledge, in 
such a convoluted and critical time, it seems that, as Foucault has argued (1980, 149), 
“a whole history remains to be written of spaces – which would at the same time be the 
history of powers”.
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