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Il rapporto tra energia e paesaggio sta assistendo ad un cambiamento epocale 
in quanto il modello di produzione energetica centralizzato sta per essere 
soppiantato da un modello territorialmente distribuito. Accettando questo 
punto di vista, le “cattedrali della modernità” della produzione energetica della 
seconda rivoluzione industriale (Branzi, 2006) vedranno il loro ruolo territoriale 
completamente compromesso.

delle gerarchie territoriali e urbane e in vista della transizione energetica prevista 
dalla terza rivoluzione industriale di Rifkin (2011), la ricerca riconosce nelle 

reti del petrolio (oil meshes) il vero potenziale 
che la riconversione delle infrasrutture del petrolio (oil infrastructure) potrebbe 
mettere a disposizione della ristrutturazione territoriale incipiente. Superando 
la nozione di infrastrutture del petrolio e accettando la visione sistemica delle reti 

OILANDSCAPES.
La ricerca attraverso il progetto è la metodologia scelta per indagare la rete 

costruzione di scenari come strumenti per immaginare e valutare futuri plausibili.

abstractitaliano



The relationship between energy and landscape is witnessing an epochal change 
because the centralized production system is moving towards a distributed 
territorial one. From this point of view, the “cathedrals of modernity” for energy 
production of the second industrial revolution (Branzi, 2006) will see their 
territorial role completely compromised.

and urban planning hierarchies and in view of the energetic transition 
foreshadowed by Rifkin’s third industrial revolution (2011), the research looks 
at the widespread physical connections of oil meshes as the real potential that 
an oil infrastructure’s reconversion could share for the forthcoming territorial 
restructuring. Overcoming the notion of oil infrastructure and embracing the 
systemic vision of oil meshes

design domain, thus outlining the new role of OILANDSCAPES.
Research by design is the methodology chosen to investigate the oil mesh of 

order to imagine and evaluate spatial futures.

abstractenglish
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PART I



Fig. 1 RECOMBINANT TERRITORIES: genetic engineering method applied to territories (source: Ferrari, Malaguti, Verde, 2007)
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Scope of the research

Fascination for the subject

between energy landscape

RECOMBINANT TERRITORIES. Inertia and potentialities in 
the territories with low anthropic load crossed by corridor 51

pump effect and tunnel effect2

,
tunnel effect environmental compensators

pump effect renaturation 
activities renewable energy production 

1 The original title of the Master Degree Thesis is TERRITORI RICOMBINANTI. Inerzie e potenzialità nei territori a basso 
carico antropico attraversati dal corridoio 5. Academic year : 2006–2007; Graduates: Matteo Ferrari, Anna Malaguti, Alberto 
Verde; First Supervisor : Prof. G. Franz; Second Supervisor : Arch. M. Bonizzi; Score obtained: 110/110 with honours.
2 Pump effect describes the demographic, employment and economic centralization impact due to the new possibilities 
provided by the settlement of a high-speed railway station of corridor 5 in medium-sized urban centres and the 
consequent connection to a wider economic system.
Tunnel effect refers to the impermeable impact of the new infrastructure on crossing a territory without bringing any 
improvement and economic growth to the surrounding territory.

previous research 
experiences



020 OILANDSCAPES

Fig. 2 RECOMBINANT TERRITORIES: environmental compensators in Extremadura (source: Ferrari, Malaguti, Verde, 2007)
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energy production
landscape

Edward Burtynsky
Oil Manufactured Landscapes 

oil energy infrastructure,

think about oil itself: as both the source of  energy that makes everything possible, and 
as a source of  dread, for its ongoing endangerment of  our habitat.

The automobile is the main basis for our modern industrial world, giving us a certain 
freedom and changing our world dramatically. The automobile was made possible 
because of  the invention of  the internal combustion engine and its utilization of  both 

an interesting visual component for me.”

urban studies

new urban forms.

photography
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Fig. 3 Alberta Oil Sands #2, Fort McMurray,  Alberta, Canada, 2007 (source: Edward Burtynsky)

Fig. 4 Alberta Oil Sands #6, Fort McMurray, Alberta, Canada, 2007 (source: Edward Burtynsky)
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Deserto Rosso

infrastructure once it has been deprived of its original function as a consequence of 
its decommissioning due to the energetic transition?

cinema

research question
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the energy crisis of 1973 energy crisis of  1973

The Kippur war

1

1 It is attributed to Enrico Mattei, at the time Commissioner appointed by AGIP for the liquidation of the Italian public 
oil company in 1945, the invention of the expression Seven Sisters to describe the oil companies that dominated the 
world’s oil production from the 1940s until the energy crisis of 1973. The Seven Sisters included: Standard Oil of New 
Jersey (since 1973 called Exxon), Standard Oil of New York (then called Mobil), Gulf Oil, Standard Oil of California 
(since 1984 called Chevron after the fusion with Gulf Oil), Texaco, Anglo-Persian Oil Company (then called British 
Petroleum) and Royal Dutch Shell. 
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by the US Congress in 1951.
3 See Parra, F. (2004). Oil Politics. A Modern History of Petroleum. London: Ib Tauris.
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continental energy strategy4

ecological conscience
ecology5

The Entropy Law and the Economic Process

bioeconomy6

The Entropy Law and the Economic Problem

valuable natural resources
valueless waste

low entropy
high entropy

4 See https://www.eniday.com/it/education_it/europa-enrico-mattei/
5 Ecology is considered the study of relations between organisms and the environment.
6 Bioeconomy is an economic theory for an ecologically and socially sustainable economy.

ecological conscience
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The limits to growth

population, industrialization, pollution, food production and exploitation of  resources. 

ecological and economic stability

Energy and 
Equity

identifying the main problems that humanity will face, analysing them in a global context and seeking alternative 
solutions in different possible scenarios (see https://it.wikipedia.org/wiki/Club_di_Roma).
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Écologie et Liberté
ecological realism

8 About Counterproductivity, see Illich, I. (1975). Némésis médicale. Paris: Le seuil. pp.83-100.
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conviviality

ecology

ecology

Cradle to Cradle. Remaking the Way We Make Things 

Upcycling, 

the circular economy
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energetic transition

biological nutrients
technical nutrients biological nutrients

technical nutrients in 

 energetic transition

The peak oil

Hubbert peak oil, 

model Third Industrial Revolution

9 See Hubbert, M. K. (1956). Nuclear energy and the fossil fuels. [Online] Available from: http://www.hubbertpeak.com/
hubbert/1956/1956.pdf. [Accessed: 14 March 2016].

the third industrial 
revolution
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type of  energy source 

third of fourth industrial 
revolution?
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Fourth Industrial Revolution 

the digital revolution

energy landscape

Energyscapes

search and 
extraction, transformation and processing, transportation and storage

energy and landscape
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 The Petropolis of  Tomorrow 

Petropolises,

Petropolises
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 Landscape and Energy. Designing transition 

energy space
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recycle

recycle

Cradle to Cradle

cycling

recycle or re-cycle?
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re-wiring?

cycle

The Petropolis of  Tomorrow
Volume n.47

wiring

Hydroscaping 

water collection water discharge system
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up-sourcing!

upcycling 

new sources

up-sourcing
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Research limitations

energy landscape oil energy 
infrastructure landscape

Ionian region, Danube region

geographical limitations

Fig. 15 Adrion region: cooperation area (source: Adrion Interreg Programme)
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Croatia, Greece, Italy and Slovenia Albania,
Montenegro, Serbia Bosnia and Herzegovina

policy driver and governance 
innovator

oil infrastructure, it is 

upstream activities
midstream activities

downstream activities

onshore offshore

onshore oil infrastructure

The Petropolis of  
Tomorrow

oil infrastructure limitations
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Research objectives

oil industry infrastructure

infrastructure

The Petropolis of  Tomorrow1

infrastructure 
landscape

agency of  design

1 Bhatia, N., Casper, M. (eds.) (2013). The Petropolis of Tomorrow. New York: Actar Publishers.

the role of architecture in 
the energetic transition
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the role of oil infrastruture in 
the territorial restructuring

energy 
landscapes

that, by taking up the radical position of Bélanger, landscape is also 
energy infrastructure, and that architecture and landscape architecture’s 
multi-scalar design approaches could allow to associate those living, 
ecological and social components with energy infrastructure, or rather 
with energy landscapes.

oil industry deep territorial transformations

The second proposed aim of the research is to verify if oil infrastructure 
can have a renewed role, in the sense of energy landscapes, in the 
territorial restructuring process expected for the third industrial 
revolution.
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Methodology

the science domain

Design,

design

research by design

research by design
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ANALYSIS
agency of mapping

ANALYSIS
taxonomy

mapping

QGis 2.10.1 
Pisa

“mapping

taxonomy 
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Scenarios

the unacceptable scenario

energy landscapes

ANALYSIS
comparative analysis

DESIGN
scenarios construction

ASSESSMENT
multi criteria
decision-making
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Expected results

Adrion scale

oil mesh scale

site scale

Adrion oil meshes

green infrastructure
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Stakeholders

Europe 2020 strategy1

smart growth, sustainable growth inclusive growth

direct indirect funding programmes.
Direct funding programmes

indirect funding programmes structural funds

Horizon 20202

 societal challenges 

work 
programmes calls for projects 

1 “Europe 2020 is the European Union’s ten-year jobs and growth strategy. It was launched in 2010 to create the 
conditions for smart, sustainable and inclusive growth. Five headline targets have been agreed for the EU to achieve by 
the end of 2020. These cover employment; research and development; climate/energy; education; social inclusion and 
poverty reduction” (see ec. europa. eu/europa2020).

at securing Europe’s global competitiveness.” (see ec.europa.eu/programmes/horizon2020/en/what-horizon-2020)

European Union Framework 
Programmes

direct and indirect funding 
programmes

direct funding programme:
Horizon 2020
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direct funding programme:
COST

direct funding programme:
LIFE

indirect funding programme:
ERDF

COST3—European Cooperation in Science and Technology

LIFE4

nature and biodiversity, environment, climate action, info and governance

green infrastructure,
of  dismissed industrial areas, reduction of  the environmental impact of  industrial production,
landscape protection, innovative spatial planning approaches

European Regional Development Fund 

convergence

regional competitiveness and employment

3 “COST is an EU-funded programme that enables researchers to set up their interdisciplinary research networks in 

grow, we unlock the full potential of science.” (see.www.cost.eu)

will contribute approximately €3.4 billion to the protection of the environment and climate.” (see http://ec.europa.eu/
environment/life/)
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indirect funding programme:
INTERREG

INTERREG A

INTERREG B

ocal development, 
energy, environment, industry, innovation.

The European Territorial Cooperation Interreg

Interreg 

Interreg A:
Interreg B: f
Interreg C: 

Europe 2020 strategy 
for smart, sustainable and inclusive growth
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Urbact

Espon

feasibility studies

INTERREG C: 
URBACT and ESPON

private stakeholders



Pillar
Societal Challenges
Work Programme

Call
Greening the economy
Topics
SC5-21-2017: Cultural heritage as a driver for sustainable growth

European cities and rural areas are unique cultural landscapes full of character 
at the core of Europe’s identity. They are examples of our living heritage which 
is continually evolving and being added to. However some of them are facing 
economic, social and environmental problems, resulting in unemployment, 
disengagement, depopulation, marginalization or loss of cultural and biological 
diversity. These challenges create demand for testing and experimenting with 
innovative pathways for regeneration. Cultural heritage (both tangible and 
intangible) can be used as a driver for the sustainable growth of urban and rural 
areas, as a factor of production and competitiveness and a means for introducing 
socially and environmentally innovative solutions. The overall challenge is to go far 
beyond simple conservation, restoration, physical rehabilitation or repurposing 
of a site and to demonstrate heritage potential as a powerful economic, social 
and environmental catalyst for regeneration, sustainable development, economic 
growth and improvement of people’s well-being and living environments.

Relevance with the research
The original productive nature of oil infrastructure does not have to be 
forgotten in its reconversion process. Even if in a very impacting and oil-centred 
way, rural and urban areas ran around this energetic productive model for 
almost a century and they are the morphological result of long processes of 
territorial transformations. In the light of the third industrial revolution, the 
intangible cultural heritage of energy production sites could be coupled with 
new socio-ecological values, looking at innovative ways to produce renewable 
energies and integrating a new kind of urbanity. This territorial strategic vision 
could represent a real opportunity for implementing a sustainable growth in 
uncompetitive regions based on the reconversion of existing oil infrastructure 
towards the green economy’s horizons.



Pillar
Societal Challenges
Work Programme

Call
Understanding Europe – promoting the European public and cultural space
Topics
SC6-CULT-COOP-07-2017: Cultural heritage of European coastal and 
maritime regions

European coastal and maritime regions have—over several millennia—
developed a rich, multi-layered and varied cultural heritage.  At the crossroads of 
different types of contacts of European peoples with each other and with other 
regions of the world (from commerce to conquest, from cultural exchange 
to mass tourism) they represent an extremely rich tangible heritage (coastal 
towns and villages, submerged landscapes and underwater artefacts, harbours, 

builders, etc.). As a result of a combination of natural landscapes and human 
ingeniousness, including unique types of transcultural communication and ethnic 

beds of Europe.

Relevance with the research
Coastal territories have always been evolving lands, due to natural and human 
processes of territorial transformation. Industrialization found in coastal lands 
a suitable environment to set up its infrastructure, so carrying new productive 
patterns and becoming one of the most important elements for the organization 
of contemporary landscapes. From the beginning of XX century, oil industry 
contributed in a massive way to these territorial transformations. Thanks to 
their tangible and intangible heritage, we can consider oil infrastructure being 
descriptive of a particular socio-economic context and of a diffused cultural 
know-how within local populations, as a relevant component of our industrial 
cultural heritage. In this sense, oil infrastructure represents a “palimpsest” (the 

time, and we can think to propose these coastal territories as testing grounds to 
set up local competitive development strategies rooted in their cultural tangible 
and intangible heritage.
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Scalability of the research subject

Gas and Oil pipelines in Europe
1

1 See http://www.europarl.europa.eu/RegData/etudes/note/join/2009/416239/IPOL-ITRE_NT (2009)416239_EN.pdf, 
p.35
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Oil infrastructure

The visible and invisible structures of oil industry

petroleum1 petrae oleum rock oil

1 see http://www.treccani.it/vocabolario/petrolio/

nanostructure
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sapropel 2

topping

cracking, reforming
benzene

, toluene, 

oil infrastructure landscape

2 Sapropel is a term used in marine geology to describe dark-coloured sediments that are rich in organic matter.

Fig. 17 Benzene derivatives in organic chemistry (source: compoundchem.com)
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energy sources, energetic infrastructures 
mobility infrastructures

Garden City3

second industrial revolution

3 In To-morrow: A Peaceful Path to Real Reform (1898), E. Howard asserts that Garden City model is constituted by 
a central green area around which low-density residential areas would be developed, served by wide avenues and a 
railway infrastructure surrounding the agglomeration.

Energetic infrastructure and industrial revolutions

urbanstructure
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energy landscape

highways

suburbanization

4 We are referring, for example, to the main legislative measures related to the creation of the industrial harbour and 

n.1074/1927 and R.D. n.2193/1926, converted into law n.1095/1927. These are followed by further conventions and 
decrees mainly for the extension of the concession deadline until 1944), the petrochemical industrial area in Ferrara 
(R.D.L. n.2455/1936, converted into the law 17.06.1937 and integrated into the law n.847/1942.) and the petrochemical 

5 In his  (2003), Franco Farinelli describes the relationship between 
economic models and urban forms. American suburbanization process is the result of the application of consumerist 
Keynesian economic principles in urban planning strategies during the ’60s: the choice to settle new mono functional 
neighbourhoods far away from public equipment and urban centres will make necessary the property of a car to move, 
which in turn will need fuel, tires, roads and maintenance, so fuelling the welfare of the country’s economy thanks to 
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Fig. 22-23 Infrastructural development of the second industrial revolution (elaborated by the author, source: Corine Land Cover)
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Fig. 24-25 Infrastructural development of the second industrial revolution (elaborated by the author, source: Corine Land Cover)
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garden city sprawl
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The landscapes of the second industrial revolution

upstream
drilling

wells

horizontal wells

shale oil tar sands
midstream

downstream

the cathedrals of  modernity 

topping
thermal power 

plants
boilers,

 turbines, condensers,

centralizedstructure
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vertical oil drilling wells
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vertical oil drilling wells
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Fig. 33 Patos Marinza horizontal wells, Fier, Albania, altitude: 5 km (source: Google Earth 2017)

Fig. 34 Patos Marinza horizontal wells, Fier, Albania, altitude: 1,5 km (source: Google Earth 2017)

horizontal oil drilling wells
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Fig. 36 Fort McMurray tar sands, Alberta, Canada, altitude: 43 km (source: Google Earth 2017)

Fig. 37 Fort McMurray tar sands, Alberta, Canada, altitude: 8 km (source: Google Earth 2017)

tar sands
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Fig. 38 Oil Fields #22 Cold Lake, Alberta, Canada, 2001 (source: Edward Burtynsky) 

oil pipelines
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Fig. 44 ENEL Thermal Power Plant, Polesine Camerini, Rovigo, Italy (source: Enel, Futur-E programme documentation) 

Fig. 45 ENEL Thermal Power Plant, Polesine Camerie, Rovigo, Italy, altitude: 15 km (source: Google Earth 2017)

Fig. 46 ENEL Thermal Power Plant, Polesine Camerie, Rovigo, Italy, altitude: 3 km (source: Google Earth 2017)

thermal power plants
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A taxonomy of fossil fuel meshes on Adrion coasts

adrionstructure

Fig. 47 Oil industry in Adrion region (elaborated by the author)
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Communist Block

6 See S. Barizza, . in Barizza Sergio, Resini Daniele (ed.), Portomarghera. Il Novecento 

7 see G. Zanon, , in Venezia Novecento, 
special number of ‘Quaderni’ di Insula, Anno II n.4, Venezia 2000, pp. 19- 32.
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Important notes about the elaboration of  the maps:

8 CORINE (Coordination of Information on the Environment) Land Cover is a programme supported by EEA 
(European Environment Agency) since 1985 aimed to draw up a mapping inventory of land cover uses, subdivided in 
44 classes, on the whole European territory. Four have been the updates up to now: CLC 1990, CLC 2000, CLC 2006 
and CLC 2012. Corine Land Cover is a free GIS tool downloadable on the website: www.eea.europa.eu
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territorial portions

9 We are referring to Samonà’s notion of Comprensorio regionale (regional district) experienced for the local development 
plan of Polesine’s municipalities in 1961.



NW
North-Western Po Valley fossil fuel mesh



area, in particular along the course of Po River, between Piacenza and Cremona, 
and along the Ticino River, near Trecate, in the province of Novara. Not by 

are settled in this area, and three of them along Ticino and Po River, in proximity 

now dismissed. The crude oil coming from Genoa terminal mainly arrives from 
Russia, Africa, North Europe and Middle East regions and represents about 90% 
of crude oil treated in the complex. The remaining quantity is an internal oil 

territory, is connected with a 150 km long pipeline to the oil storage tanks in 

activities.

metropolitan area of Genoa, is directly connected to Genoa harbour and 
powered by an oil pipeline.

area (in 2011) and lies on the Po river banks. It is connected to the principal 
pipeline going to Switzerland by a secondary branch, along which two combined 
natural gas and oil power plants in Bertonico and in Tavazzano are situated.

also connected to the Italian natural gas grid.







North-Eastern Po Valley fossil fuel mesh

NE



The North-Eastern Po valley is one of the richest region in terms of fossil fuel 
infrastructure in the Italian territory.

Emilia-Romagna’s eastern plain was a quite important provider for the upstream 

pattern, most of which are currently depleted.

From a downstream point of view, four are the sites still operating in the area, 
distributed on three different regions:

(Venice), where a huge petrochemical complex is still working, even if a slow 
dismissing process has already started and will probably last over the next years 
due to the crisis of the downstream sector in Europe. Moreover, an ancient 

working;

Energy industry is tightly tied to downstream oil sites and it is often combined 

Marghera industrial area, both fuelled by coal and oil: the Giuseppe Volpi power 
plant (160 MW, currently dismissed) and the still working Andrea Palladio one 
(976 MW). Even in Ravenna it is possible to identify two functioning thermal 
power plants (750 MW and 785 MW), in Ferrara (510 MW and 150 MW) and 
only one in Mantua site (510 MW). Moreover, three independent thermal power 
plants are located in more isolated areas: two are still working in proximity of 
the river Po, near the town of Sermide (1’154 MW) and Ostiglia (1’140 MW), 
and the other one, nowadays dismissed, in the locality of Polesine Camerini, in 
the very middle of the fragile eco-system of the Po delta river (2’640 MW).

Some of the above-mentioned fossil fuel infrastructure are interrelated by 
underground oil pipelines: some oil tanks in Ravenna harbour fed the power 

to the one in Mantua.







Apulia and Basilicata fossil fuel mesh

AB



Basilicata is the Italian richest region in oil reserves. Two are the renowned oil 

which is explored by ENI;

Centro Oli Val d’Agri in Viggiano is a preliminary separation center for natural 
gas, oil and water operated by ENI, where oil and gas are stabilized and then 

completed in 2001.

On the Eastern Adriatic coasts, a huge petrochemical complex, identical to that 
of Porto Marghera, was settled in the outskirts of Brindisi and represents one 
of the biggest industrial areas that has been realized in Southern Italy until now.

Not far from Brindisi petrochemical site, a huge coal power plant (ENEL 
Federico II power plant) was built at the beginning of the 1990s in Lido Cerano 
and, with its production capacity of 2’640 MW, it is the second biggest thermal 
power plant in Italy and one of the biggest in Europe. A 200 m high chimney 
unmistakably marks the territory.

The Trans Adriatic Pipeline, a future 3’500-kilometre long transregional natural 
gas infrastructure which would have to cross Italy, Albania, Greece, Turkey until 
the Caspian Sea, will stop at the gas reception terminal in Melendugno, entering 
for only 8 km in the Italian territory.







Sicilian fossil fuel mesh

S



In a very concentrated area, comprised between Gela and Syracuse, oil 
infrastructure has historically shaped one of its most relevant expression.
At the end of World War II, Sicilian economic and social situation was 
catastrophic. In those years, a big industrialization development plan encouraged 
the settlement of innovative technological industries in the South-Eastern Sicily. 

two other petrochemical plants were built in Priolo Gargallo and in Melilli, so 
completely saturating the Augusta bay.

Melilli and Augusta) and two petrochemical sites (Gela and Priolo Gargallo) are 
currently located in the South-Eastern area, within a radius of 100 km. In 2014 

In the province of Syracuse, since the 1950s, railway network has been 

before the realization of the crude oil pipeline. Meanwhile, Augusta harbour’s 
infrastructure was expanded in order to improve the reception of oil tankers.

Upstream onshore sites are mostly concentrated in two areas of the territory 
(Ragusa and Gela), and have been explored since 1930s. Recently, oil exploration’s 
horizons widened and unexplored huge areas could be interested in the near 
future by new extraction activities.

located near Syracuse.

The Greenstream is a 520 km long gas pipeline, built in 2004, which connects 

Sicilian coasts, reaching the gas terminal in Gela, and from here natural gas is 
entered into the Italian national gas grid. 







Croatian fossil fuel mesh

C



pipeline, the world’s longest oil pipeline with its 4’000 km long which crosses 
Eastern Europe starting from Almetyevsk in Tatarstan (Russia), where it collects 
crude oil from Western Siberia, the Urals and the Caspian Sea, and passes 
through Belarus, Ukraine, Hungary, Poland, Slovakia, the Czech Republic and 
Germany. The construction of the principal line started in 1960 and was fully 
operating in 1964.

constitutes the starting point of the Adria crude oil pipeline and is fuelled by 
oil tankers arriving from the Adriatic Sea. Since 1964, the construction of the 

Croatia, Bosnia and Herzegovina, Serbia, through a branch line which would 
have reached the Hungarian border, passing through Ljubljana. In 1968, the 
decision of Austrian government to invest in the connection to Trieste-Ingolstadt 
pipeline made caduceus the possibility to develop the Northern branch of 
Adria oil pipeline towards Austria, Czechoslovakia and Poland, which, in turn, 
looked at the expansion of Druzhba pipeline with more interest. The current 

of Yugoslavia’s three biggest oil companies (INA, Energoinvest and Naftagas) 
named JANAF was in charge to manage the operability of the oil pipeline. Only 
in 1984 the pipeline started to be built and became fully operational at the end 
of 1989.

Novi Sad and in Pancevo (Belgrade), running parallel to the Bosnian border and 

crosses Croatian territories until Gola, lying on the Hungarian border, where 

southern line of Druzhba pipeline. In Virje, a secondary branch of Adria pipeline 

From an upstream point of view, hydrocarbons exploration and production 
are principally concentrated in three areas: south-east of Zagreb, along the 
Hungarian border and along the Adriatic Sea. Internal oil and gas production is 

dependent on imported oil and gas. According to the Croatian Hydrocarbon 
Agency, onshore hydrocarbon potential in the Pannonian basin is underexplored.







Albanian fossil fuel mesh

A



Albania has a huge underdeveloped heavy-oil potential in its Myzeqe Plain’s 
subsoil, situated in the south-central region of Albania. Two areas have been 
explored since the 1920s, but never fully-operating: Patos-Marinza, the largest 

30 km east of Patos-Marinza.
Upstream landscapes are very different between the two production areas:  on 
the one hand, in Kucova, we recognize the presence of old and non-operating 
vertical drilling wells, dislocated in private and public lots, intermingling with 

recent horizontal oil drilling wells, which scatter the agricultural pattern creating 
a very peculiar pattern. Canadian Bankers Petroleum’s investments made that 
Albanian heavy crude oil production has tripled over the last decade.

million tons. An ongoing modernization project aims to restore oil production 
to the original design capacity and to produce fuel in line with current EU 
regulations. Due to the small capacity of national downstream infrastructures, 

products for internal consumption.

No international oil pipelines run through Albania at the moment. An ancient 

recently some Canadian investments of Bankers Petroleum have been foreseen 
to improve the internal capacity of loaded oil in Vlore harbour connecting it 

the very weak Albanian railway network which principally runs parallel to the 
coastline and not in inner areas.

Albania is not connected with any European gas grid. The international project 
of the Trans Adriatic Pipeline (TAP) consists of a 867 kilometre gas pipeline 
bringing natural gas from Azerbaijan to southern Italian coasts of Apulia, running 
through Turkey, Northern Greece and Albania, crossing Fier district. TAP 

construction of TAP started in 2016 and it is foreseen to be operating by 2020. 
The project of another natural gas pipeline (516 km long), the Ionian Adriatic 
one, would be connected to the TAP in Fier and, from here, would run through 
Montenegro, Bosnia and Herzegovina, to Split in Croatia.







Greek Attic fossil fuel mesh

GA



Greek energy consumption is still highly dependent on imported fossil fuel. Oil 
and gas internal production is minimal, thus Greece is investing in oil and gas 
exploration to try to reduce its dependence on imported fossil fuel.

of Athens (Aspropyrgos and Elefsina ones), operated by Hellenic Petroleum, 
and one in the outskirts of Corinth, owned by Motor Oil Hellas. Their coastal 
situations guarantee a competitive advantage for an easy accessibility of oil 
tankers.

In Agios Nikolaos, a CCGT power plant which functions in close synergy with 
the local industrial district takes place: the steam produced is supplied to the 
aluminium industry for productive uses.
In Lavario, in the southern part of Attic region, three power plants, mostly 
powered by oil, occupy an important coastal area.







Greek Thessaloniki fossil fuels mesh

GT



an oil pipeline to the two ones in the Attic region (Elefsina and Aspropyrgos) 

What is outstanding in West Macedonia region is the huge presence of lignite 

fact, the Greek energy system is still relying to a large extent on lignite power 

guarantee an energetic independence. Indeed, it is estimated that Greece, in 
2013, had an energy dependency rate of 62.1%, considerably higher to EU-
28 average which is around 53%. Furthermore, Greece imports 100% of the 

value, but highly negative externalities, especially regarding public health. Even if 
several factors (EU climate policies, the Industrial Emissions Directive, the drop 
of renewable energies’ costs) are challenging the dominant role of lignite in the 

terms, it seems that Greek public authorities want to continue investing in 

and building new ones .

The Turkey–Greece gas pipeline, 296 km long and completed in 2007, begins in 
Karacabey in Turkey and runs to Komotini in Greece, 200 km east of Thessaloniki. 
The Greece–Italy section, part of the TAP project and connected to the Turkey-
Greece one, has to be implemented yet and will cross Thessaloniki province.
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dichotomies
city countryside,

infrastructure  landscape, industry nature. 

Übermensch1

host nature 

countryside
landscape

nature 

dichotomous proximity

1 Übermensch
Thus spoke Zarathustra. The Übermensch abandons false ethical and social values and wants to prevail himself as 
an individual, placing his personal values before common morals. The purpose of the Übermensch is to obtain the 
immanent happiness through creative ability.
2 Natura2000 sites is a network of nature protection areas in the European Union territory. It consists of Special Areas 
of Conservation (SACs) and Special Protection Areas (SPAs) designated respectively under the Habitats Directive 
and Birds Directive. The network includes both terrestrial and marine sites. Natura 2000 protects 27,312 sites with 
terrestrial area 787,606 km2 (around 18% of land of the EU countries) and marine area 360,350 km2 in 2017 (see 
ec.europa.eu/environment/nature/natura2000)..

of Europe, which was launched in 1998 by the Council of Europe as part of its work under the Convention on the 
Conservation of European Wildlife and Natural Habitats or Bern Convention that came into force on 1 June 1982.  The 
Emerald Network is based on the same principles as Natura 2000, and represents its de facto extension to non-EU 
countries. (for example Albania).

A dichotomous proximity

infrastructure
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North-western Po Valley case study

Biosphere reserve4

Man and Biosphere program 
Lomellina

Po 
and Orba river park, 

North-eastern Po Valley case study

ecosystem of  the Po 
Delta

Venice lagoon

casse di colmata

Albanian case study

Sicilian case study

4 Biosphere reserves are areas comprising terrestrial, marine and coastal ecosystems. Each reserve promotes solutions 
reconciling the conservation of biodiversity with its sustainable use. (see http://www.unesco.org/new/en/natural-
sciences/environment/ecological-sciences/biosphere-reserves)
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 Green infrastructure

areas with other environmental features designed and managed to deliver a wide range of  

mitigation and adaptation. It supports a green economy, creates job opportunities and 
enhances biodiversity. The Natura 2000 network constitutes the backbone of  the EU 
green infrastructure. Green infrastructure planning is a successfully tested tool to provide 

dependence on ‘grey’ infrastructure that is often more expensive to build and maintain.

5 see http://ec.europa.eu/environment/nature/ecosystems/index_en.htm
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BENEFITS GROUP
SPECIFIC GREEN

INFRASTRUCTURE BENEFITS

ENHANCED EFFICIENCY OF 
NATURAL RESOURCES

MAINTENANCE OF SOIL FERTILITY
BIOLOGICAL CONTROL
POLLINATION
STORAGE OF FRESHWATER RESOURCES

CLIMATE CHANGE MITIGATION 
AND ADAPTATION

CARBON STORAGE AND SEQUESTRATION
TEMPERATURE CONTROL
STORM DAMAGE CONTROL

DISASTER PREVENTION
EROSION CONTROL
REDUCTION OF THE RISK OF FOREST FIRES
FLOOD HAZARD REDUCTION

WATER MANAGEMENT
REGULATION OF WATER FLOWS
WATER PURIFICATION
WATER PROVISIONING

LAND AND SOIL MANAGEMENT

REDUCTION OF SOIL EROSION
MAINTAINING SOIL’S ORGANIC MATTER
INCREASING SOIL FERTILITY AND PRODUCTIVITY
MITIGATING LAND TAKE AND SOIL SEALING
IMPROVING LAND QUALITY AND ATTRACTIVENESS
HIGHER PROPOERTY VALUES

CONSERVATION BENEFITS
EXISTENCE VALUE OF HABITAT, SPECIES, DIVERSITY
BEQUEST AND ALTRUIST VALUE OF HABITAT

AGRICULTURE AND FORESTRY
MULTIFUNCTIONAL RESILIENT AGRICULTURE
ENHANCING POLLINATION
ENHANCING PEST CONTROL

LOW-CARBON TRANSPORT AND 
ENERGY

BETTER INTEGRATED TRANSPORT SOLUTIONS
INNOVATIVE ENERGY SOLUTIONS

INVESTMENT AND EMPLOYMENT

BETTER IMAGE
MORE INVESTMENT
MORE EMPLYMENT
LABOUR PRODUCTIVITY

HEALTH AND WELL-BEING
AIR QUALITY AND NOISE REGULATION
ACCESSIBILITY FOR AMENITY
BETTER HEALTH AND SOCIAL CONDITIONS

TOURISM AND RECREATION
DESTINATIONS MADE MORE ATTRACTIVE
CAPACITY OF RECREATIONAL OPPORTUNITIES

EDUCATION TEACHING RESOURCE AND NATURAL LABORATORY

RESILIENCE RESILIENCE OF ECOSYSTEM SERVICES
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INTERSECTION #01

PROXIMITY #02

(source: www.antonini-foto.it)

Fig. 50 ENI Sannazzaro de 

(source:www.ilgiorno.it/pavia)

(source: https://vivoinlomellina.
wordpress.com)

(source: Alessandro Vecchi)
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INTERSECTION #03

INTERSECTION #04

Fig. 52 ENEL Polesine Camerini power plant
(source: http://www.bioecogeo.com/33206-2/)

Fig. 54 Porto Marghera petrochemical site
(source: www.mosevenezia.eu)

Fig. 55 Venice lagoon
(source: www.mosevenezia.eu)

Fig. 53 Veneto Po delta park
(source: https://www.zainoo.com/it/guida-italia/

veneto/rovigo/delta-del-po)
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INTERSECTION #05

INTERSECTION #06

(source: ENI website)

(source: http://bari.repubblica.it/cronaca)

(source: Lilia Candida - WWF Taranto)

(source: ENI website)
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INTERSECTION #07

INTERSECTION #08

commons.wikimedia.org/wiki/File:Gela_
zona_industriale_dall%27alto.JPG)

(source: http://siracusa.gds.it)

(source: Lamberto Rubino)

Fig. 61 Sughereta di Niscemi nature reserve 
(source: https://commons.wikimedia.org/
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INTERSECTION #09

INTERSECTION #10

(source: https://commons.wikimedia.org/wiki/

(source: www.tportal.hr)

(source: Goran Safarek
www.balkanrivers.net)

Fig. 65 Krk island (source: https://commons.
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PROXIMITY #11

PROXIMITY #12

Fig. 68 Patos-Marinza oil wells 

(source: Alessandro Pracucci)
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PROXIMITY #13

PROXIMITY #14

PROXIMITY #15

zarifopoulos.com/portfolio/elpe/?lang=en)

Fig. 74 Agios Nikolaos power plant and 
aluminium industry (source: http://www.

stager.gr/index.php/gr/works)

(source:  https://www.tripinview.com/en/
places/residential/55736/greece-attica-

central-attica-aspropirgos)

Fig. 73 Elefsina Gulf (source: http://www.
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PROXIMITY #16

INTERSECTION #17

Fig. 76 Ptolemais lignite mines
(source: https://www.vice.com/gr/

article/53z378/ta-oryxeia-tis-dei-
katapinoun-xoria-stin-ptolemaida)

Fig. 78 Aminteo power plant 
(source: Wikipedia)

(source: http://blogs.agu.org/
landslideblog/2017/06/13/

amyntaiou-2/)

Fig. 77 Ptolemais lignite mines 
(source: http://mashable.
com/2014/11/12/lignite-
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Oil infrastructure: between palimpsest and milieu

milieu
milieu

milieu

milieu

palimpseststructure
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”.
milieu

support for anthropic 
functions heritage to be valued.

tabula rasa

palimpsest

milieu

punctual
network 

systemic



THE OIL MATERIAL HERITAGE
The oil museum at Merkwiller-Pechelbronn (Alsace, France)

Musesum Conservation of the Regional Natural Park of Northern Vosges.

Alsace is one of the oldest oil regions in Europe. The presence of oil in the 
Pechelbronn area dates back to the XV century and will deeply mark the 
development of this region until the closure of the plants in 1970.

medicinal purposes, but only during the XVIII century oil started to be used for 
energetic purposes.

the world was created in order to  extract oil in Pechelbronn. According to 
Vergnaud-Goepp and Weinling (2015), during the XVIII century some wells 
were excavated in order to trace bituminous sands and exctract oil for medical 

process, oil was processed to obtian modern by-products.
During the First World War, technological innovations were introduced as oil 
demand was growing and production should follow accordingly. Thus, a dense 
deep oil recovery system (up to 400 m) was realized using mines tunnels. 

In its most brilliant era, the Pechelbronn oil industry employed more than 3’000 
workers. Together with the oil wells, Pechelbronn oil landscape accommodates 

for workers and a private railway.
Most recently, after the closure of the oil industry, some studies conducted 

potential of the region for energy purposes.

The Pechelbronn Oil Museum was founded in 1967 before the cessation of the 
activities. The collection is composed by objects, documents and photos which 
allow to retrace the 500 years of oil history in Pechelbronn, deepening several 

industrial innovations and the main by-products which were processed on site. 

point



Fig. 81 Industrial archaeology of oil wells in Pechelbronn (source: Musée du Petrole de Pechelbronn)



THE CULTURAL LANDSCAPES OF 
OIL PROTO-INDUSTRIALIZATION
The oil museum park at Fornovo di Taro (Parma, Italy)

the oldest Italian oil extractive site. Indeed, since the mid-1700s, the site was 
already well-known for an abundant oil presence which naturally gushed up to 

quantities for indoor and urban lighting. At the end of the 1800s, oil extraction 
was still done in small quantities by means of ordinary wide section wells. In 
1905, the SPI (Società Petrolifera Italiana) was founded in order to extract oil 

oil site passed into the hands of Standard Oil (one of the American oil giants) 
and, thanks to local know-how and labor force, an innovative pumping system 
was realized in order to operate the extraction from several wells at the same 
time. Extraction activity in Fornovo ceased in 1987 and in 1994 the entire oil 

with the end of the development of a territory which began to depopulate.
Since the beginning of the XX century, oil industry has been the principal 
source of wellbeing for the local community of Fornovo, bringing work and new 
infrastructure to local inhabitants, and deeply changing the agricultural vocation 
of the territory in favor of a new industrial identity which, in its protoindustrial 
expression, did not compromise that previous harmony between anthropic 
interventions and the natural environment. Nature and industry blend into a 
continuum that associated the wooden perforation towers along the ridge to 

an active participant in the daily life of the mining site.

to interprete the whole Vallezza oil industrial expression as cultural heritage:
1. SITE: the oil extraction area is situated on a ridge, which, in the past, was 
already a naturalistic and sport touristic destination, touched by the historical 

network



Fig. 83 Oil proto-industrialization in Vallezza (source: Gas Plus Italiana srl)

Fig. 82 Oil proto-industrialization in Vallezza (source: Gas Plus Italiana srl)



Francigena Route and by the European cycle route;
2. INDUSTRIAL BUILDINGS: the built heritage is made up of some well 
preserved industrial buildings that allow to savor the original industrial spirit. 

within which it is still possible to admire those oil extraction machineries which 
witness a unique method of oil extraction in the Italian national panorama, 
precisely known as Fornovo method;
3. INDUSTRIAL LIFESTYLE: the proximity of  Vallezza miners’ village to the 
extraction site provided necessary services to workers and their families, so 

a mining working site;
4. INDUSTRIAL MATERIAL HERITAGE: a large stock of industrial machineries 

179 oil wells of the area constitutes the legacy of a productive past for a local 
identity;
5. INTANGIBLE HERITAGE: the widespread immaterial heritage, made up 
of experiences, memories, know-how and productive practices, represents 

expression as a cultural landscape.
Cultural landscape is a category of cultural heritage introduced by Unesco 
(2016) in the Operational Guidelines for the implementation of the World heritage 

nature that illustrates the evolution of human society and of its settlements over 
cultural landscape. 

of associative cultural landscapes focuses on that above-mentioned intangible 
cultural heritage which allows to associate to material and physical expressions 

Fig. 84 Mu.PE Parco Museo del Petrolio delle Energie (source: Parco Museo del Petrolio)



identity.
The intent of preserving such material and immaterial cultural heritage lays 
the foundation to Bruzzone’s proposal of constituting an Oil Museum Park
which would allow people not only to experience oil industrial archaeology, 
but even that tight bond among man, oil and territory which characterized 
the construction of a unique landscape. Bruzzone (2015) interpretes “territory 
as an active museum, which excludes the integral conservation of the site as an 
immutable background for preserving and exposing, making it synonymous with 

As asserted by Massarente (2015), “the real potential of this interest towards 
the interaction between anthropic actions and natural habitats looks at developing 
territorial marketing strategies, such as those related to cultural districts: local 

of relationships between products and territory aimed at promoting a local process 

Fig. 85 Parco Museo del Petrolio di Vallezza (source: Parco Museo del Petrolio)



THE DEMOCRATIZATION OF 
FOSSIL FUEL PIPELINES
Hydroscapes for Uruguayana-Porto Alegre Pipeline (Brazil)

The Petropolis of Tomorrow is a multidisciplinary research directed by the architect and urban designer 

As highlighted by Correa (2013), the Petropolis of Tomorrow applied research 
proposes a critical perspective on the phenomenon of urbanisation which derives 
from oil extraction process in South-America. The aim of the research is to 
suggest how new forms of urbanity, including the basic settlement requirements 
for oil extraction, can be thought, in order to propose innovative alternatives to 
those urban agglomerations which are generally devoid of any organizational 
and social thinking being the mere result of oil companies’ interests.
The results of the research are principally organized through two dissemination 
tools: a book (The Petropolis of Tomorrow, edited by Actar 2013) and a website 
(www.petropia.org).

The main publication collects theoretical texts of renowned international 
researchers, organizing their contributions around three principal axes: 

,  and 
The  part investigates around the role of oil infrastructure 
as islands and their reciprocal relationships, looking at off-shore infrastuctures as 
the main starting background.
The
processes on a monotype resource extraction, and questions territories about 
the possibility to integrate multiple harvesting combinations.
The  part explores the role of oil logistics (midstream and 
downstream) in urban forms’ organization.
At the end of every part, some design project scenarios are presented.

The website principally focuses on the presentation of alternative urban form 
scenarios which respond to the three above-mentioned categories of urbanism, 
organizing them through three different strategic approaches: Floating, Oil
Endpires and Wiring. Among them, we would like to focus on the Wiring strategy, 
because we think that it is the one that better allows us to widen the spectrum 

palimpsest and milieu notions.

system



Fig. 86 Phasing of energy ring (source: Blake Stevenson)

Fig. 87 Masterplan of pipeline energy ring (source: Blake Stevenson)



The case study has been published on Volume 47 by Bhatia et al. (2016) as a 

Indeed, the basic assumption proposed by Bhatia and his team is that oil 
infrastructure will have a longer lasting presence on territories than the resources 
for which they have been built (Bhatia reminds us that average oil lifespan is 
estimated in about 40-50 years1). In some cases, like the Brazilian one, oil lifespan 
collapses to 25 year, but kilometers of oil infrastructures are still being built to 
optimize the immediate return without questioning their long-term utility. Thus, 
Bhatia suggests that a future productive role for that infrastructure should be 
inclusive of cultural, political, ecological and economic factors.

the principal characteristic is that they cross over hundreds of kilometers of 

for local communities. While, on the one hand, we recognize the role played by 
this infrastructure in the construction of the palimpsest of those remote areas, 
on the other one it seems that pipelines completely move away from the milieu
concept. Indeed, they are not absolutely involved in the construction of a local 
identity based on the relationships between oil, man and territory, or even 

to intervene on the future role of that infrastructure could completely change 
the situation, looking for a sort of compensation

(Bhatia, 2016). Pipelines could be 
reframed in order to connect people and environments.

The Uruguyana-Porto Alegre Pipeline runs over 3’100 kilometers through Brazil, 
Argentina, Bolivia and Uruguay, crossing completely different landscapes and 
social conditions. The extension of the territories overtaken by that pipeline, 

of two macro-regions that are facing completely different challenges. If the 

region comprised among Argentina, Paraguay and Brazil), due to deforestation 
and aggressive farming techniques, will be the cause of a widespread water 
and food scarcity, Eastern Coasts of Brazil are reporting a growing increase in 

The reframing of the second life of Uruguyana-Porto Alegre pipeline proposed 
by Bhatia looks at playing an active role for a sustainable water management 
scenario. In fact, the pipeline crosses the second largest underground aquifer 
basin (Guarani Aquifer), thus a hydroscape reconversion scenario, which provides 

1 Smith, L. (2014),  in International Business Times 
(October 22, 2014)



for the water transport in combination with the aquifer to balance extraction 
and recharge, could contribute in balancing the environmental and social 
conditions of two risk disaster areas. As Bhatia asserts,
territory is not simply reverse climatic trends, but rather to empower local economies 

geographies along the pipeline ring:

the aquifer ;

The reconversion of fossil fuel infrastructure establishes new relationships 
among pipelines, local economies, communities and resources.
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From oil infrastructure to oil meshes

territorial restructuring

oil meshes, 
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Energy territorial hierarchies

A historical analysis of the Ruhr region

Ruhrgebiet

Hellweg trading route1

1 The Hellweg trading route is an historic medieval transit route which connected the Ruhr region to the Atlantic 
Ocean going west and with Poland and the Baltic sea, passing through Duisburg, Essen and Dortmund, going east.

until 1840
pre-industrialization period
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Hellweg strip 1840-1860
proto-industrialization period

Fig. 91 1840 / Ruhr river region pre-industrialization (source: Steinberg, annex 1; redesigned and reinterpreted by the author)
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golden age

Fig. 92 1840-1860 / Hellweg strip region proto-industrialization (source: Steinberg, annex 1; redesigned and reinterpreted by 
the author)

1860-1890
massive industrialization period
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Fig. 93 Ruhrgebiet in 1857 (source: Steinberg, annex 1; redesigned and reinterpreted by the author)
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1945-1968
petrochemical industrial 
development

1910-1930
stabilization period

1930-1945
re-agrarianization period

Fig. 94 1860-1890 / Emscher strip massive industrialization (source: Steinberg, annex 1; redesigned and reinterpreted by the 
author)
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Ruhr regional planning 
debate in XX century

Fig. 95 1945-1968 / Lippe strip petrochemical industrial development (source: Diva-gis; elaborated by the author)
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metropolis
city of  cities

General Housing Estate Plan 

SVR
SiedlugsVerein Ruhrkohlenbezirk
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verkehrsbänder 

territorial hierarchies 

 hierarchies before 1840

hierarchies between 1840-1890
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hierarchies between 1890-1957

hierarchies between 1957-2012
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Fig. 97 1840-1890 / Territorial hierachies (source: Steinberg, annex 1; redesigned by the author)

Fig. 98 1840-1890 / Industrial growth trends (source: elaborated by the author)

Fig. 96 1840 / Territorial hierachies (source: Steinberg, annex 1; redesigned by the author)
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Fig. 99 1890-1957 / Territorial hierachies (source: Steinberg, annex 1; redesigned by the author)

Fig. 100 1890-1957 / Industrial growth trends (source: elaborated by the author)



OILANDSCAPES      0163

Fig. 101 1957-2012 / Territorial hierarchies (source: Steinberg, annex 1; Corine Land Cover; elaborated by the author)

Fig. 102 1957-2012 / Industrial growth trends (source: elaborated by the author)
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Fig. 103 Zeche Concordia in Oberhausen, Ruhrgebiet (source: Bernd and Hilla Becher)
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Fig. 104 Duisburg-Bruckhausen, Ruhrgebiet (source: Bernd and Hilla Becher)
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hange without 
growth

his General Housing Estate Plan

industrial nature industrial monuments 
industrial landscapes

the territorial palimpsest 

Ruhr regional restructuring planning 
debate at the end of XX century
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industrial landscapes

industrial landscapes

industrial monuments

 industrial cultural
heritage

industrial nature
environmental pollution

than an environmental tabula rasa

industrial nature represents 
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change without growth

Fig. 105 Unbuilt land uses (source: Corine Land Cover 2012; elaborated by the author)
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Fig. 106 Emscher Landscape Park 2010 (source: metropoleruhr.de)
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Fig. 107 Latz+Partner, Landschaft Park Duisburg-Nord, The Railway Park (source: Michael Latz)

Fig. 108 Land srl, Krupp Park, Essen (source: Andreas Kipar, Land srl)
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Fig. 109 Emscher Landscape Park land uses (source: Corine Land Cover 2012; elaborated by the author)



AN INDUSTRIAL MESH
The Industrial Heritage Trail

Client
Regionalverband Ruhr (Ruhr Regional Association)
Total costs
During the IBA: approx. € 4.3 Mill. of which approx. 20% was invested by RVR, funding from the 
state of NRW approx. 10% and from the EU approx. 70%; ongoing maintenance of 6 large projects 
(Century Hall Bochum, hansa Coking Plant Dortmund, North Duisburg Landscape Park, Zollverein 
Essen, Nordsternpark Gelsenkirchen, Gasometer Oberhausen): € 3.6 Mill. from the state of NRW 
and € 2.5 Mill. from the RVR

industrial landscapes

Fig. 110 The Industrial Heritage Trail (source: www.route-industriekultur.de)



A 400 km-long path connects the major industrial heritage of the Ruhr 
region, which consists in several types of landscapes: industrial sites, workers’ 
housing estates, museums, panoramic views and natural areas. The idea of 
the Industrial Heritage Trail, developed during the 1990s as part of the IBA 

routes accompany visitors to deepen the most important aspects of the Ruhr 
industrial culture, such as mining techniques, workers’ lifestyle, railway network 
development. The richness of the touristic offer made the Industrial Heritage 
Trail the most important infrastructure of the Emscher Landscape Park.
What is outstanding is the interest that this kind of approach aroused in other 
countries, leading to the constitution of a European Route of Industrial Heritage 
(ERIH) which counts over 830 locations in 29 European countries.

Fig. 111 Halde Grosses Holz (source: RIK / Guntram Walter)



Fig. 112 Zollverein Essen (source: RIK / Michael Gohl)

Fig. 113 Das UNESCO Zollverein, Essen (source: RIK / Sascha Kreklau)



Fig. 114 Ziethenstrasse (source: RIK / Guntram Walter)

Fig. 115 Dahlhauser Heide (source: RIK / Guntram Walter)



THE INDUSTRIAL CULTURAL 
LANDSCAPE
The Zollverein Coal Mine & Coking Plant reconversion (Essen)

Client
Landesentwicklungsgesellschaft (NRW regional Development Society)
Project team
Zollverein masterplan: OMA Rem Koolhaas (Rotterdam)
Kesselhaus (boiler plant) conversion: Foster Associates (London)
Kohlenwäsche (coal-cleaning plant): OMA Rem Koolhaas (Rotterdam)
Zollverein School of Management and Design: Kazuyo Sejima + Ryue Nishizawa (SANAA) (Tokyo)
Zollverein Industrial Landscape: Agence Ter (Paris/Karlsruhe)
Zollverein Coking plant conversion: Jürg Steiner (Berlin) and Heinrich Böll (Essen)
Total costs
Shaft XII Coal Mine:
Costs during the IBA Emscher park (incl. hall renovation and conversion, heritage route layout, costs 
of developing Zollverein Park): about € 64 Mill; costs and total public investment in follow-up projects 

Zollverein School, establishing the Ruhr Museum, coal-cleaning plant and Hall 18 turnaround hall 
conversion, business park design, Zollverein PArk)
Coking Plant:

power plant: 1st construction phase 1999: € 1.14 Mill., of which € 55’000 donations, 2nd construction 
phase (2000-2001): € 0.7 Mill., of which € 206’000 donations and € 165’000 capital from Stiftung 

industrial monuments

Fig. 116 Zollverein master plan (source: OMA)



Zollverein was worlwide renowned for having been the most productive coal 

of rationalism. Since 2001 Zollverein site has been inserted in the UNESCO 
World Heritage Site list as a Cultural Landscape due to its material and immaterial 
legacies of the coal-based industrial culture.
After its shut-down in 1986, the reconversion project of the entire area for 
touristic purposes was integrated in the IBA Emscher Park in order to conserve, 
renovate and reuse the existing industrial heritage.
The coal mine turned into a lively business and tourism location with a strong 
design and arts focus and became one of the main important hubs of the 
Emscher Landscape Park and of the Industrial Heritage Trail. 

the access point for thousands of visitors to understand the fascinating history 
and territorial transformations of one of the largest industrial regions of the 
world, starting from the origin of the coal formation 300 million years ago to 

In order to witness the structural shift from a productive region to a tertiary 
economy, other worldwide renowned architects participated in the revamping 

the regeneration programme to invest in culture and in arts as a primary engine 
for new investments.
New functions were also foreseen for the reconversion of the coking plant. 

leisure and sport activities have been integrated in the very middle of highly 
technological landscapes, such as the pool on the top of two shipping containers 
and the skating rink in front of the coke ovens.
The industrial monuments are immersed in a widespread nature resulting from 

by Agence Ter integrates the existing industrial forests and lawns to a system 
of pedestrian and bike pathways which retrace the ancient railway tracks and 
which is connected to the wider Emscher Park bike path.



Fig. 118 Zollverein School of Management and Design realized by SANAA (source: Thomas Willemsen)



Fig. 119 Pool in Kokerei plant (source: Jochen Tack)

Fig. 120 Zollverein Park realized by OMA and Agence Ter (source: Amalie Wright)



THE ACCEPTANCE OF A 
HISTORICAL CONTAMINATION
The Landscape Park Duisburg-Nord, a project of the International 
Building Exhibition Emscher Park (IBA)

Client
Landesentwicklungsgesellschaft Nordrhein-Westfalen
LEG NRW als Treuhänder des Stadt Duisburg
Gartenamt und Planungsamt der Stadt Duisburg 
Project team
Latz + partner, Kranzberg/Duisburg
Total area
230 hectares
Competition
International cooperative competition 1990
Main planning and realization phase: 1991-1999
Total costs
During the IBA approx. € 50 Mill, follow-up costs, annual requirements: € 4 Mill of which € 2.6 Mill. 
in grants from the city of Duisburg, Regionalverband Ruhr 8Ruhr Regional Association) and the state 
of Nordrhein-Westfalen
Financing

Promotion Programme, Skeleton of Action for Coal Mining Areas

industrial nature

Fig. 121 Landschaft Park Duisburg-Nord, Masterplan (source: Latz+Partners)



shut down in 1985. The polluted environment left behind the dismission of that 
huge steel industry was representative of the socio-economic crisis that the 
Ruhr region was going through.
In 1989, the proposal supported by the city of Duisburg to reconvert over 200 
hectares of an abandoned heavy industrial area into a landscape park as part 
of the IBA Emscher Park represented an innovative approach to deal with the 
reconversion of industrial sites. The landscape architectural competition was 

wanted to answer through the project was: do industrial cultural landscapes 
have to be restored by means of a natural romantic approach or do they have 
to be accepted with their poor physical qualities in order to be interpreted 
through a new syntax?
Industrial memory and ecological stabilization are the two concepts on which the 
project lies:

of the memory of the industrial artifacts becomes an important leverage on 
which rooting a future landscape park. Thus, the ancient steel production is 

Piazza Metallica,
where recreative activities, exhibitions, concerts take place for the community. 

leisure and sports activities (diving silos, climbing chimneys etc.) wants to avoid 

physical qualities of industrial sites is necessary. A contaminated environment 

themselves to live in extreme conditions. A tabula rasa approach, consisting in 
the total removal of polluted soils for an off-site treatment or in their burial 
under thick layers of clay, would reduce the biodiversity rate and would not 
solve the contamination problem at all. Thus, an on-site bio-soil remediation, 
articulated over the course of several decades, is proposed by means of a 
slight gas diffusion which results in a slow reduction of contamination. The 
reclamation costs are inferior if compared to standard invasive techniques, the 
biodiversity of contaminated environments is preserved and contributes to a 
natural remediation process. A limited use (such as only for cycling and walking) 
is temporarily foreseen for those contaminated areas that, at the moment, 
cannot accept a permanent presence of human activities.



Fig. 122 Landschaft Park Duisburg-Nord, Piazza Metallica (source: Latz+Partners)

Fig. 123 Landschaft Park Duisburg-Nord, The Sinter Park (source: Latz+Partners)



Fig. 124 Landschaft Park Duisburg-Nord, The Waterpark (source: Latz+Partners)

Fig. 125 Latz+Partner, Landschaft Park Duisburg-Nord, The railway park (source: Latz+Partners)
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A cartographical analysis of two polycentric models

central Veneto region 

Ruhr case

central Veneto 
region 

comparative analysis and benchmark

industrialization process



OILANDSCAPES      0187

 “

Porto Marghera industrial harbour

in the Porticciolo dei Petroli 

ZIP Padova

1

1 To have a general view of the main storic events of the ZIP Padua, you can consult the synthetic section on http://
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scattered settlement



OILANDSCAPES      0189

industrial
poles

industrial platforms

industrial platforms
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Fig. 126 Industrialization in the Ruhr region in 2012 (source: Corine Land Cover, Diva-GIS metada; elaborated by the author) 
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WATERWAYS
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URBAN AREAS INDUSTRIAL AREAS

Fig. 127 Industrialization in the central Veneto region in 2012 (source: Corine Land Cover, Diva-GIS metada; elaborated by the author)
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garden city 

Zollverein,

2 Petitti, I, (1845) Delle strade ferrate italiane e del miglior ordinamento di esse, Capolago.

industrialization and railway 
infrastructure
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Fig. 128 Veneto railways network (source: Ferrovie dello Stato Italiane)

Ferrovie dello Stato Italiane, 
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WATERWAYS
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RAILWAYS URBAN AREAS INDUSTRIAL AREAS

Fig. 129 Industrialization and railway network in the Ruhr region in 2012 (source: Corine Land Cover, Diva-GIS metada; elaborated by the author) 
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WATERWAYS
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Fig. 130 Industrialization and railway network in the central Veneto region in 2012 (source: Corine Land Cover, Diva-GIS metada; elaborated by the author) 
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sparse network, 

intermediate network 
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industrialization and road 
infrastructure
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centuration of  the 
territory of  Patavium (Padua)

centuries
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WATERWAYS
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MOTORWAYS PRIMARY ROADS SECONDARY ROADS TERTIARY ROADS

Fig. 131 Industrialization and road network in the Ruhr region in 2012 (source: Corine Land Cover, Diva-GIS metada; elaborated by the author) 
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Fig. 132 Industrialization and road network in the central Veneto region in 2012 (source: Corine Land Cover, Diva-GIS metada; elaborated by the author) 
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WATERWAYS
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Fig. 133 Polycentrism in the Ruhr region in 2012 (source: Corine Land Cover, Diva-GIS metada; elaborated by the author) 
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WATERWAYS
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URBAN AREAS INDUSTRIAL AREAS BUILT AREA

Fig. 134 Polycentrism in the central Veneto region in 2012 (source: Corine Land Cover, Diva-GIS metada; elaborated by the author)
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metropolis metropolitan area

Green metropolis vision
the Horizontal metropolis one
Why do recent studies come back to a debate that seemed to be disambiguated?

polycentrism, città 
diffusa  metropolis

.

metropolis 

metropolitan area

polycentrism città diffusa 

soft hierarchies

archipelago

an archipelago

metropolitan archipelago
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green metropolis

 integration process 

metropolitan quality of  the territory consists

individual geographies.
metropolization of  territories

metropolis
metropolitan archipelago

Green metropolis Horizontal metropolis 

Green metropolis

territory is separate from the city 

territory is integrated into the city 
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territory is a new form of  city

green economy

Fig. 135 Lignite mines as new power plants in the Green Metropolis (source: Dirk Sijmons) 
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permits to 

horizontal metropolis

Fig. 136 Flyer for the exhibition The Horizontal Metropolis at the Venice Biennale 2016 - Lausanne case study
(source: Lab-U, EPFL Lausanne) 
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weak thinking1 liquid modernity2

uncertainty 

city vs countryside industry vs nature

Weak urbanization 

periurban

Agronica

1 According to Gianni Vattimo, the weak thinking

into crisis. According to this perspective, only historical conditions, which no longer exist, allow traditional values to 
be perceived as such and for this reason their claim of absolute truth must be put into crisis. There are some reasons 
that bring Vattimo to adhere to the weak thinking theory: knowledge has become so complex that it is not conceivable 

sign of truth because it is produced by habits, social pressures, conventions. See Vattimo, G., Rovatti, P. A. (eds.) (2009), 
Il pensiero debole
2 Liquid modernity is a concept formulated by Zygmunt Baumann which has profoundly marked the common language 

we are going through a phase that dismantle those certainties, from welfare to politics, by mixing them with nihilistic 

from a community mission. See Baumann, Z. (2003). Modernità liquida

weak urbanization model

An urban model for the third industrial revolution
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Weak, 
reversible, imperfect, evolving, provisory, enzymatic, elastic, traversable

Fig. 137 Agronica (source: Andrea Branzi)
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Fig. 138 Agronica (source: Andrea Branzi)

Fig. 139 Agronica (source: Andrea Branzi)
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from energetic infrastructure to 
energetic landscapes

cathedrals
of  energy industry,

fossil fuel infrastructural reconversion
territory as a new urban form

energetic landscapes

fossil fuel meshes
energy backbones
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A statistical Adrion’s energy dependency on fossil fuels

International Energy Agency 

reference year for the national greenhouse gases emissions

international energy agency database

Italy’s fossil fuels dependence
1990-2014
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Slovenia’s fossil fuels dependence
1990-2014
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Croatia’s fossil fuels dependence
1990-2014

Albania’s fossil fuels dependence
1990-2014

Greece’s fossil fuels dependence
1990-2014
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general remarks



Millions of tonnes of oil equivalentItaly
BALANCE (2014)

Millions of tonnes of oil equivalentItaly
BALANCE (1990)

Fig. 140-141 Comparison of the energy balance in Italy in 1990 and 2014 (source: International energy Agency)



Millions of tonnes of oil equivalentItaly
FINAL CONSUMPTION (2014)

Millions of tonnes of oil equivalentItaly
FINAL CONSUMPTION (1990)



Thousands of tonnes of oil equivalentSlovenia
BALANCE (2014)

Thousands of tonnes of oil equivalentSlovenia
BALANCE (1990)

Fig. 144-145 Comparison of the energy balance in Slovenia in 1990 and 2014 (source: International energy Agency)



Thousands of tonnes of oil equivalentSlovenia
FINAL CONSUMPTION (2014)

Thousands of tonnes of oil equivalentSlovenia
FINAL CONSUMPTION (1990)



Thousands of tonnes of oil equivalentCroatia
BALANCE (2014)

Thousands of tonnes of oil equivalentCroatia
BALANCE (1990)

Fig. 148-149 Comparison of the energy balance in Croatia in 1990 and 2014 (source: International energy Agency)



Thousands of tonnes of oil equivalentCroatia
FINAL CONSUMPTION (2014)

Thousands of tonnes of oil equivalentCroatia
FINAL CONSUMPTION (1990)



Thousands of tonnes of oil equivalentAlbania
BALANCE (2014)

Thousands of tonnes of oil equivalentAlbania
BALANCE (1990)

Fig. 152-153 Comparison of the energy balance in Albania in 1990 and 2014 (source: International energy Agency)



Thousands of tonnes of oil equivalentAlbania
FINAL CONSUMPTION (2014)

Thousands of tonnes of oil equivalentAlbania
FINAL CONSUMPTION (1990)



Millions of tonnes of oil equivalentGreece
BALANCE (2014)

Millions of tonnes of oil equivalentGreece
BALANCE (1990)

Fig. 156-157 Comparison of the energy balance in Greece in 1990 and 2014 (source: International energy Agency)



Millions of tonnes of oil equivalentGreece
FINAL CONSUMPTION (2014)

Millions of tonnes of oil equivalentGreece
FINAL CONSUMPTION (1990)
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EUSAIR criticalities regarding Adrion region’s energy future

EU Strategy for the Adriatic-Ionian Region1

1 see http://www.adriatic-ionian.eu/component/edocman/34-action-plan-eusair-pdf, the Commission Staff Working 
Document - Action Plan - Accompanying the document Communication from the Commission to the European 
Parliament, the Council, the European Economic and Social Committee of the Regions concerning the European Union 
Strategy for the Adriatic and Ionian Region (Brussels 17.06.2014)

what is EUSAIR

Pillar 2: Connecting the Region 
(transport and energy network)
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Maritime transport

Intermodal connections to the hinterland

Energy networks

energy networks

EUSAIR’s criticalities about
energy network
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Disruptive energetic horizons

algae cultivation for energy production

CULTIVATION
OIL YIELD

(liter/ha) (% algae)

CULTIVATED NECESSARY AREA 

to meet 50% of fuel consumption in the USA

WHEAT 172 (0.29) 1540

SOYBEANS 446 (0.76) 594

COLZA 1190 (2.03) 223

JATHROPA 1892 (3.22) 140

COCONUT 2689 (4.58) 99

5950 (10.14) 45

MICROALGAE
70% weight/weight of oil in the biomass

136900 (233.2) 2

MICROALGAE
30% weight/weight of oil in the biomass

58700 (100) 4.5

algae for the energy quest

Table 2 Comparison of lipid productivity between microalgae and some sources of biomass (source: Mazzitelli, 2010)
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micro-algae macro-algae
Micro-algae

Botryococcus Braunii hlorella Dunaliella
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Fig. 160 Botryococcus Braunii (source: Wikipedia)

Fig. 162 Dunaliella (source: Wikipedia)



0240 OILANDSCAPES

carbon absorption,

light intensity,
slight turbulences

temperature control

nitrogen starvation

Macro-algae
brown red green

Saccharina
Japonica Gracilaria Sargassum

Fig. 163 Saccharina Japonica (source: http://www.seaweed.ie/aquaculture/kelp_china.php)
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micro-algae mass cultivation
open raceway ponds

photo-bioreactors

algae mass cultivation systems

Fig. 164 Open raceway ponds (source: Researchgate)

Fig. 165 Photo-bioreactors (source: Wikipedia)
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Macro-algae 

Fig. 166 Aerial view of a seaweed farm in the Chinese province of Jiangsu, south of the city of Qingdao (source: Bing Maps)

Fig. 167 Seaweed farm in Zanzibar (source: https://commons.wikimedia.org/wiki/File%3ASeaweed_farm_uroa_zanzibar.jpg)
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energy conversion techniques

micro-algae 

sedimentation

centrifugation

dehydration

extraction and fractionation 

thermochemical or 
biochemical
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implementation of algae cultivation 
and processing with existing 
industrial sites

thermochemical conversion techniques,

liquefaction

pyrolysis

Slow pyrolysis

Fast pyrolysis
Flash pyrolysis

Biochemical energy conversion

anaerobic digestion

Carbon Capture technology
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 in 

carbon capture and 
storage

MIRACLES1

Glycerol

BISIGODOS

1

Agriculture and Biotechnology. (see www.miraclesproject.eu)
2 2 provided by industrial 
emissions)
Biotechnology. (see www.bisigodos.eu)
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2

PUFAChain3

D-FACTORY4

3 PUFAChain (The Value Chain from Microalgae to Poly Unsaturated Fatty Acids) is a EU-funded project under the 

4 D-FACTORY (THE MICRO ALGAE BIOREFINERY) is a EU-funded project under the FP7 - KBBE.2013.3.2-02 - The CO2 

Fig. 168 MIRACLES project: different types of algae cultivation (source: MIRACLES project)

Fig. 169 D-FACTORY project: open raceway ponds (source: D-FACTORY project)
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carbon capture and storage 
(CCS) or re-use (CCU) 

technology

CO2 capture

Carbon
Capture and Storage

CO

pre-combustion capture post-combustion capture oxyfuel combustion
Pre-combustion  or reforming 

12 December 2015. It was the 21st yearly session of the Conference of the Parties (COP) to the 1992 United Nations 
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Post-combustion

high
adsorption/desorption processes cryogenic separation

Oxy-fuel combustion

O

CO2 transport

Fig. 170 CO2 capture (source: co2degrees.com)

CO
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PROJECT NAME COUNTRY STATUS
LENGHT

(km)

CAPACITY 

(Mton/y)

ONSHORE

OFFSHORE
SINK

CO2 Slurry CA P n/a n/a Onshore EOR

Quest CA P 84 1.2 Onshore Saline aquifer

Alberta Trunk Line CA P 240 15 Onshore n/a

Weyburn CA O 330 2 Onshore EOR

Saskpower CA P 66 1.2 Onshore EOR

Beaver Creek USA O 76 n/a Onshore EOR

USA O 52.6 1.6 Onshore EOR

Bairoil USA O 258 23 Onshore n/a

Salt Creek USA O 201 4.3 Onshore EOR

USA O 656 11 Onshore CO2 hub

Slaughter USA O 56 2.6 Onshore EOR

USA O 808 24 Onshore CO2 hub

Central Basin USA O 231.75 27 Onshore CO2 hub

Canyon Reef Carrier USA O 354 n/a Onshore n/a

Choctaw (NEJD) USA O 294 7 Onshore EOR

Decatur USA O 1.9 1.1 Onshore Saline aquifer

Snohvit NO O 153 0,7 Both Porous sandstone

Peterhead P 116 10 Both

Longannet C 380 2 Both

White Rose P 165 20 Both Saline aquifer

C 270 10 Both

ROAD NL P 25 5 Both

Barendrecht NL C 20 0.9 Onshore

OCAP NL O 97 0.4 Onshore Greenhouses

Jänschwalde DE C 52 2 Onshore Sandstone

Lacq O 27 0.06 Onshore

Rhourde P 30 0.5 Onshore

Oinshui CN P 116 0.5 Onshore

Gorgon AU P 8.4 4 Onshore Sandstone

Table. 3 CO2 pipeline projects (source: IEAGHG, 2013)
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Enhanced Oil Recovery

CO2 reduction

Enhanced Coal Bed Methane Recovery

Industrial purposes

CO

of  CO

CO

Fig. 171 CO2 transport (source: co2degrees.com)
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 transportation in 

Fig. 172 OCAP pipeline (source: Ros, M. et al., 2014)

Fig. 173 CO2 network in Rotterdam through ROAD and OCAP connection (source: Ros, M. et al., 2014)
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CO

CO2EUROPIPE6

COCATE7

by COMET8

6 CO2EUROPIPE (Towards a transport infrastructure for large- scale CCS in Europe) is a EU-funded project under the 

7 COCATE (Large-scale CCS transportation infrastructure in Europe) is a EU-funded project under the 

8 COMET (Integrated infrastructure for CO2 transport and storage in the west Mediterranean) is a EU-funded project under 
the



OILANDSCAPES      0253

CO2 storage (CCS) or re-use 
(CCU)

CO2SOLSTOCK9

for CO

Different CO SCOT10

9 CO2SOLSTOCK (Biobased geological CO2 storage) is a EU-funded project under the 
(see www.co2solstock.eu)
10 SCOT (Smart CO  Transformation) is a EU-funded project under the 

Fig. 174 CO2 Use & Storage (source: co2degrees.com)
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hydrogen technologyhydrogen technology

Steam reforming

cracking petrochemical processes
Water

algae cultivations 
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hydrogen distribution and 
storage in a centralized 

production scenario

hydrogen distribution and 
storage in a distributed 

production scenario

DELIVERHY11

FLYHY12

 IDEALHY13

HYUNDER14

11 DELIVERHY (Optimisation of Transport Solutions for Compressed Hydrogen) is a EU-funded project under the 
(see www.deliverhy.eu)
12 FLYHY (Storing hydrogen in solid form for mobile application) is a EU-funded project under the 
13
(see www.idealhy.eu)
14 HYUNDER (Assessment of the potential, the actors and relevant business cases for large scale and seasonal storage of 
renewable electricity by hydrogen underground storage in Europe) is a EU-funded project under the 
hyunder.eu)
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NATURALHY15

NANOHY16 ATLAS-H217

15 NATURALHY (Preparing for the hydrogen economy by using the existing natural gas system as a catalyst) is a EU-funded 
project under the 
16 NANOHY (Novel nanocomposites for hydrogen storage applications) is a EU-funded project under the 
17 ATLAS-H2 (Advanced Metal Hydride Tanks for Integrated Hydrogen Applications) is a EU-funded project under the 
- PEOPLE

Fig. 175 Hydrogen production, transport, storage and use network (source: Hydrogenious)
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Fig. 176 Hydrogen netwotk implementation: main European gas pipelines and cavern storage (source: KBB Under Technologies)

Fig. 177 Hydrogen underground storage (source: KBB Under Technologies)





PART IV
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Fig. 178 North-eastern Po Valley oil mesh (source: elaborated by the author)
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Energy landscapes

A territorial case study: the north-eastern Po Valley oil mesh

In order to try to make practical our theoretical assumptions, we need a concrete 
case study on which focusing our cartographical analysis. Among the eight 
Adrion oil meshes previously considered in the taxonomic analysis, we think 
that the north-eastern Po Valley oil mesh could offer us several cues due to its 

Thus, let us take into consideration the 150x150 km territorial portion and focus 
on the many oil industry sites on the territory and on their interconnections.
We would like to resume the taxonomic cartographical assessment in order to 
quickly describe the distribution of  the centralized energy production system of  
oil industry in the north-eastern Po valley as follows:

Porto Marghera industrial harbour (Venice)

for the production of  biodiesel from imported palm oil;

Porto Marghera harbour development and implemented after the World 

derivatives in order to produce compounds and raw material for the 
production of  a wide range of  chemical products, from detergents to 

fossil fuel landscapes
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plant “Giuseppe Volpi”, fueled by coal and oil, operated since 1922 until 
2012;

power plant which is still operational, that is to say the “Andrea Palladio” 

the existing sewage treatment plant for Porto Marghera industrial waste 
waters into a “multifunctional platform”, which, after an initial chemical-

extending over 100 ha, of  which 30 ha are used for recreational and 
educational purposes.

Polesine Camerini thermal power plant (Porto Tolle, Rovigo)

of  the Veneto Natural Park of  Po delta and in one of  the most scarcely 

Ravenna industrial harbour

Park of  the Po Delta.

Ferrara petrochemical site

and better connect the industrial area with a water accessibility. 

Mantua oil sites
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Fig. 179 Porto Marghera industrial harbour (source: Bing Maps)

Fig. 180 Polesine Camerini thermal power plant in Porto Tolle municipality (source: Bing Maps)
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Mincio river, in front of  Mantua historical city center and in continuity 

Sermide thermal power plant (Mantua)

working in 2004.

Ostiglia thermal power plant (Mantua)

Previously fueled with a mix of  oil and natural gas, since 2003 the power 
plant has been partially transformed into a combined gas cycle with three 

Fig. 181 Ravenna industrial harbour (source: Bing Maps)
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Fig. 182 Ferrara petrochemical plant (source: Bing Maps)
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Fig. 184 Sermide thermal power plant (source: Bing Maps)

Fig. 185 Ostiglia thermal power plant (source: Bing Maps)
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territories, overtaking with indifference administrative boundaries and socio-

and geographical data in order to understand the internal territorial trends.

development strategies that must respond to comparable contexts and problems. 

rupture with modernist planning tendencies. According to him, the tendency of  

territorial situations, made up of  physical, social and anthropological dimensions, 

Thus, the main task of  the planning activity is to guarantee the permanence of  
these characterizing elements through norms that interpret their differences and 

wider territorial contexts.

far-reaching planning approach that also involves agricultural and industrial 
development, as well as infrastructure modernization, and does not want to 

Plan for Polesine municipalities” becomes a tool to reposition the region 
within national equilibriums and focus on the need for an infrastructural and 

social development within the identitary image of  the ”urbanized countryside”.

identifying those local characters and similar socio-economic trends on which to 
base the proposal for a regional district where the conversion of  oil infrastructure 
could become the driving force for a renewed local development.

regional district
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Mobility indicator

Marghera is not reached by any mobility infrastructure of  national 

Adriatic coastal arc and which crosses the fragile protected areas of  the 
Po Delta valley. 
The railway infrastructure is also lacking in the Po Delta area and only the 

Adria, are connected to the regional and national railway system.

Environmental indicator
All the downstream sites in the area are intersected by the Natura 2000 
ecological network along two main axes, one north-south running parallel 
to the Adriatic coast and the other east-west along the banks of  the Po 
river. The continuity between the protected areas of  the Venetian Lagoon, 

main ecological backbone of  the area.

Social indicators

municipalities that lie along the two ecological axes of  the area and that are 
more deprived of  mobility infrastructure connections, with a peak that is 
reached right in the municipality of  Porto Tolle. The only exceptions that 
register a slight demographic increase are located in correspondence with 
coastal municipalities with a tourist infrastructure linked to balneation, 

The cartography shows that the municipalities of  Polesine and also the 

population over 65 which on average exceeds 25% and in some cases 
exceeds 30%.
As far as the presence of  foreign people is concerned, it can be observed 

This indicator also describes the low economic and labour attractiveness 
of  this region.
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opportunities of  nearby main cities;

of  the Polesine and the Po Delta, record lower commuting rates, around 
50% in average, reaching peaks of  55% in the most extreme eastern 
municipality of  Porto Tolle. The scarce transport infrastructure network 
and the absolute lack of  public transport services make necessary to use 
massive amounts of  individual motorized transport for long distances, 

having a very high environmental impact.

Economic indicators
The entire Polesine area and the coastal strip, from Porto Marghera to 

than 20 units per square kilometre.

is approximately between 1-3 nights, but there are some municipalities 

municipality of  Porto Tolle, with its slow, ecological and nautical tourist 
offer, attracts a niche of  tourists accommodating in the area up to an 
average of  10 nights.
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Fig. 186 Mobility indicator (source: Corine Land Cover, Diva-GIS; elaborated by the author)
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Fig. 187 Environmental indicator (source: Corine Land Cover, Diva-GIS; elaborated by the author)
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URBAN DENSITY VARIATION (2004-2014) 

-17% 0% +59%

150 km

Fig. 188 Social indicator : Urban density variation (source: Corine Land Cover, Diva-GIS, ISTAT, annex 3; elaborated by the author)
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POPULATION OVER 65 RATE (2015)

150 km

12 17 22 28 33 38

Fig. 189 Social indicator: Population over 65 rate (source: Corine Land Cover, Diva-GIS, ISTAT, annex 3; elaborated by the author)
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FOREIGN PEOPLE RATE (2015)

150 km

1 5 10 14 19 23

Fig. 190 Social indicator: Foreign people rate (source: Corine Land Cover, Diva-GIS, ISTAT, annex 3; elaborated by the author)
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COMMUTING RATE (2011)

150 km

31 38 44 50 57 63

Fig. 191 Social indicator: Commuting rate (source: Corine Land Cover, Diva-GIS, ISTAT, annex 3; elaborated by the author)


