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Preface

This Fourth UNISCAPE seminar bears the same title as 
the others - “Careggi Seminar” - inspired by the name 
of the historical Medici Villa where the headquarters 
of UNISCAPE, our Network of Universities especially 
dedicated to the implementation of the European Land-
scape Convention are located; as the others in the past 
it offers the opportunity to reflect on landscape issues 
and problems: aspects that have gained major atten-
tion from our universities thanks to the principles and 
aims of the European Landscape Convention.

The meeting today - 6th of November 2012 -  gathers not 
only universities and research centres, but also represen-
tatives of public administrations, landscape experts and 
other experts (that work in the wide and complex sector 
of social, economic, environmental and landscape sus-
tainability). Our aim is to reflect on the themes and the 
ways with which renewable energy can be adopted: on 
the possible collateral effects, on the costs and benefits 
that are generated by the introduction into the landscape 
of forms of renewable energy; on the ways in which, in 
the various European regions and countries the Directive 
2001/77/EC is interpreted and applied related to the pro-
motion of electric energy produced by renewable energy 
sources in the internal electricity market.
We have invited our colleagues to express their views on 
the crucial aspects related to a balanced and sustain-
able planning and management of the renewable en-
ergy sources, which are measured everywhere with the 
tools of planning and landscape design.  

Final observations

The participation in the UNISCAPE seminar has been very 
positive. Many abstracts have been sent each different 
from the next. Some analyse the most common phe-
nomena related to the projects for photovoltaic plants 
and their increasing use in agricultural land; others fo-
cus on the use of photovoltaic energy in some French 
natural regional parks, where natural environment and 
architectural heritage are recognised for their high qual-
ity, in particular  on steep roofs in several public or private 
buildings in rural villages; others discuss the diversity of 
the problems that are at stake (village morphology, relief, 

exposition, visibility, solar potential…) in order to achieve 
qualitatively acceptable results: when analysing the situ-
ations considered - based on projects that generate a par-
ticular architectural-landscape evolution- they recognise 
the importance of these sustainable implementations for 
a contribution to the local development of the area.
Other interventions recognising the importance of ag-
ricultural landscapes, stress the necessity to recuperate 
its values and potentialities implementing techniques, 
even innovative, of energy produced by cultivated 
goods; other highlight the importance of a correct and 
innovative use of hydraulic energy even for preventing 
environmental damage.  
Many are the reflections and analyses – of different 
types - proposed by students of Master courses.
The introduction of these new plants for renewable en-
ergy in the landscape is very common, the offer of the 
companies dedicated to renewable sources is very wide-
spread, and the financial support provided by different 
countries is relevant.  
The same cannot be said regarding the necessary col-
laboration between the research that is required and 
the industries, the implementation of techniques and 
methodologies for building new plants, for improving 
research, planning and design methods, for a rigorous 
identification of the right places for photovoltaic and 
wind plants in order to reduce the impact and to iden-
tify the most suitable strategies considering the ecologi-
cal, landscape and heritage aspects; methods to involve 
citizens, in an active cooperation must also be taken 
into account (in some projects citizens have already be-
gun to claim participation in the decision making).

It is of utmost urgency and importance to define the 
necessary regulations for providing incentives for their 
installation in agricultural lands, in hills and plains, in 
wide areas with hills and mountains of new models for 
using renewable sources such as wind, sun, and water.     
It is necessary to exchange experiences, best practice 
examples (as the ELC requires), testing pilot projects to 
identify, with the competent administrations, the neces-
sary and urgent regulations: to promote the authoriz-
ing procedures to adopt for these plants (currently not 
available) that require collaboration between the Min-
istry for Economic Development and the Ministry for the 
Environment.
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Overview of the problems

Renewable Energies, Landscape, Sustainability, 
Environmental Costs

Annalisa Calcagno Maniglio

University of Genova

The increased production of goods and services 
in our current industrialized society has led in re-
cent decades to an ever-increasing demand for 
energy, resulting in increasingly numerous and 
serious critical factors to be faced: the gradual 
depletion of existing sources of energy produc-
tion, the progressive increase in the level of en-
vironmental pollution, and the serious effects of 
climate change. These are issues that require ur-
gent policies regarding territorial planning and 
the utilization and exploitation of its resources, 
with special attention to the active protection of 
landscapes.
An important objective of the instruments im-
plementing the Convention contained in the 
Kyoto Protocol - adopted in 1997 - was to gradu-
ally reduce the causes that generate negative 
consequences and harm our planet: from the 
“greenhouse” gas emissions produced by the 
use of fossil fuels - coal, oil, gas - used in all ener-
gy activities, industrial chemical industries and 
manufacturing, transport, and agriculture.
The Protocol ratified by the European Union 
in May 2002, which entered into force in 2005, 
introduces for all industrialized countries, com-
mon quantitative targets to reach in order to re-
duce the negative effects and damage caused 
to the environment and human life by anthro-
pogenic-induced “Climate Change”; to find ap-
propriate solutions for the steady increase in 
energy needs of our industrialized society. With 
the entry into force of Directive 2009/28/CE (“on 
the promotion and use of renewable energy 
sources…”), the European Union has committed 
itself to reducing greenhouse gas emissions and 

ensuring that at least 20% of energy consump-
tion comes from renewable sources by 2020: it 
concerns measures aimed at contributing ef-
fectively to the fight against climate change, 
the containment of polluting emissions while 
recognizing the importance of environmental 
protection in the territories affected by the con-
struction of plants. The EU has also set binding 
targets for all member states to reach jointly, and 
energy saving through the switch of production 
from non-renewable sources of energy – such as 
oil, coal and gas – to renewable energy sources 
such as water, wind, sun and biomass, with less 
environmental impact: to identify mitigation 
systems and strategies that lead to a reduction 
of the pressures on the environment exercised 
by current models and development patterns. 
The Italian Government has in turn implement-
ed the objectives set by the EU, definitively 
adopting them with Legislative Decree 28/2011, 
which aims to reach a national quota of 17% in 
the consumption of renewable energy sources 
by 2020. 
The production of renewable energy sources 
therefore represents a compulsory path for 
achieving the objectives that the international 
community has set itself for the safeguarding of 
the future of our planet. 
Faced with this ambitious goal, the energy indus-
try worldwide has initiated the use of advanced 
technologies, to diffuse energy production with 
low environmental impact throughout the terri-
tory in order to contribute to a local energy bal-
ance through the conversion and use of renew-
able energy sources - sun, wind, water, earth and 
biomass.
It is necessary to consider that the effects gener-
ated by the use of energy produced by non-re-
newable sources (coal, oil, gas) have long been 
known and are well known to cause damage to 
quality of life, health of living organisms, the air, 
soil, water and to environmental biodiversity. 
Only recently, however, have we begun to rea-
lise the effects of the structures used to produce 
renewable energy on territories: from extensive 
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photovoltaic fields on agricultural soils to the 
many wind turbines on mountain ridges: some 
impacts - such as severe visual impacts on the 
landscape – which are hard to mitigate, were 
already apparent at the time of the installation, 
while others are starting to gradually learn that 
the plants provide energy.

For some years now, in our countryside, along 
the coastal areas, along the Apennine ridge and 
often in conflict with the environment and the 
landscape, new solar farms, wind farms, chan-
nels for the installation of hydro micro turbines 
have sprung up: elements that often catch our 
attention due to their impact.
Wind turbines, for example, are not imposing 
merely for the height of the structures emerg-
ing from the soil and the gigantic blades, but 
also because of the hydro-geomorphological 
alterations of soil associated with their instal-
lation, their destructive effects on migratory 
birds and the noise pollution they produce. 
The production of energy from renewable 
sources in rural areas, which is defined by bio-
mass, in turn concerns, according to Directive 
2003/30CE, “the biodegradable fraction of 
products, waste and residues from biological 
origin from agriculture (including vegetal and 
animal substances), forestry and related indus-
tries including fisheries and aquaculture, as 
well as the biodegradable fraction of industrial 
and municipal waste.” Energy from biomass 
shall be created by a special system of sustain-
able uses of agricultural land and the creation 
of appropriate techniques for their transforma-
tion into energy.
In this case, it is not only about initiating appro-
priate awareness amongst the rural population, 
but also applying the necessary tools for plan-
ning and management of land and the proce-
dures governing the rural landscape.
It is also necessary to emphasize that all forms 
of energy production from renewable sources 
must be based on careful planning, and must 
take into account the active protection of land-

scapes, their particular identity and the values   
recognized by the people (ELC).

We find ourselves today with the task of think-
ing about ways in which renewable energy can 
be put into practice: about possible side effects, 
costs and benefits that are generated by the 
introduction into the landscape of structures 
and facilities necessary to achieve that end. It 
is also useful to note and understand the ways 
in which, in the various countries and regions in 
Europe, the European Directive on the promotion 
of the use of energy from renewable sources in in-
terpreted and applied.

With regard to the massive spread throughout 
the territory of various forms of renewable ener-
gy, some questions need to be asked, such as:
- How do these activities interact with the land-

scape?
- What are the reasons for - rarely – taking into 

account these facilities and their construc-
tion processes and production in town and 
country planning?

- Which guarantees applicable to landscape 
(Galasso Law No. 431 of 1985 and Munici-
pal Code of Cultural Heritage and Land-
scape, Art. 142, 2004 etc.) can provide 
active protection of the existing values   in 
the area?

- How effectively have the information and op-
erational guidelines been applied in projects 
to achieve the objectives of protection and 
management of the landscape, enshrined in 
the European Landscape Convention, rati-
fied by the Italian Government in February 
2006?

- What is the ability to assess the vulnerability, 
in advance, for each landscape affected by 
new plants, at the level of sustainability in 
order to consciously apply (and not generi-
cally in any place) the European Directive on 
the promotion of the use of energy from re-
newable sources?

- What is the capacity of the Guidelines on wind 
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turbines, prepared by the Directorate Gen-
eral for Architectural and Landscape Heri-
tage of the Ministry of Heritage and Cultural 
Activities, to define the most appropriate 
design choices in the processing and man-
agement of various landscapes?

It should be noted that the intent of the Guide-
lines of the Ministry of Culture is to extend land-
scape protection to the national territory as a 
whole, with suitable rules to ensure criteria of 
guidance and information on methodological 
and operational support, and the preparation 
needed for construction projects of territo-
rial transformation generated by wind turbines. 
The Guidelines as they exist therefore empha-
size the need for every project to meet the cri-
teria for landscape quality, and thus, prepare a 
detailed analysis of the specific knowledge of 
the places, including an assessment before and 
after the installation, of the landscape effects 
of territorial transformation projects, drawing 
up a special landscape monitoring project. This 
document, which is currently the most compre-
hensive, also aims to reduce the discretion that 
is so often inherent in the process of assessing 
the compatibility of projects.

It is hardly necessary to recall that the landscape, 
an important resource of our country, is made 
up of a combination of elements, forms and 
processes that are both natural and anthropic.  
It is subject to morphogenetic events, weather 

events, erosion and many and varied activities of 
exploitation and processing by human actions 
that evolve progressively and involve natural 
and cultural elements. Landscapes, as complex 
living organisms, continue to be a resource and 
must be able to maintain their ecological bal-
ance, their identity, their character and values, 
the variety and diversity of their morphological 
configurations and their biological and cultural 
expressions, and they must continue to be able 
to transmit the memory of the past to future 
generations.

For each landscape, it is necessary therefore 
to develop an appropriate and comprehensive 
investigation concerning the where, how and 
to what extent it is acceptable to carry out op-
erations for the production of energy from re-
newable sources, in a debate with institutional, 
entrepreneurial, social and cultural actors in 
each area: the competent authority must be in 
a position to facilitate a proper solution to the 
problems.

What is necessary, therefore, is a unified and 
coordinated approach on the part of local and 
regional governments to establish uniform 
rules for the development of renewable energy 
installations, and in particular wind turbines, 
and to respond to requests for authorization in 
a coordinated manner consistent with the spirit 
of the European Directive, avoiding administra-
tive disorder.

Cavini, Stop Third Edition People’s Landscapes
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Challenges to Be Met

Anna Laura Palazzo

University of Roma Tre

The European Framework

In recent years, the European Union has adopted 
several policies to increase the share of energy from 
renewable sources (RES) for the cogeneration of 
heat and power. Since the so-called “Climate-Energy 
Package”, approved in 2008 by the European Parlia-
ment in order to meet environmental objectives ne-
gotiated with the European Union Member States,   
National Action Plans have been drawn up focusing 
on 2020 forecast scenarios containing “smart mixes” 
of RES endorsed by complex road maps entailing 
participation at large by means of public audits. At 
the same time, Directive 2009/28/EC on renewable 
energy, implemented by Member States by Decem-
ber 2010, recommended the rationalization and 

simplification of procedures for issuing permission 
at the appropriate administrative level, as well as 
transparent and non-discriminatory rules.
In 2011, the European Commission presented its 
Communication showing that the 2020 renew-
able energy policy goals, such as fulfilling a 20% 
share of energy from renewable sources by 2020 
and a 10% share of renewable energy in the trans-
port sector, are likely to be met and exceeded if 
Member States fully implement their national 
renewable energy Action Plans and if financing 
instruments are improved. It also stressed the 
need for further cooperation between Member 
States and a better integration of renewable en-
ergy into the single European market. 
Indeed, some countries have already exceeded 
the 2020 targets, and according to the European 
Renewable Energy Council (EREC), a major stake-
holder in the renewable energy market, forecasts 
are even more ambitious accounting for over 
24% of the market share in the EU (Table 1).

Obiettivo vincolante stabilito 
dalla Direttiva 2009

Contributo delle “rinnovabili” 
negli scenari di consumo finale 

di energia nei National 
Renewable Energy Action 

Plans (NREAP)

Contributo delle “rinnovabili” 
nello scenario di consumo finale 

di energia (previsioni EREC 
basate sui trend attuali)

Austria 34% 34,2% 46,4%
Belgio 13% 13% 14,5%
Bulgaria 16% 18,8% 20,8%
Cipro 13% 13% 14,5%
Danimarca 30% 30,5% 30,5%
Estonia 25% 25% 25%
Finlandia 38% 38% 42,3%
Francia 23% 23,3% 23,6%
Germania 18% 19,6% 26,7%
Grecia 18% 20,2% 25,2%
Irlanda 16% 16% 16%
Italia 17% 16,2% 19,1%
Lettonia 40% 40% 46,4%
Lituania 23% 24,2% 31,7%
Lussemburgo 11% 8,9% 10,4%
Malta 10% 10,2% 16,6%
Olanda 14% 14,5% 16,8%
Polonia 15% 15,5% 18,4%
Portogallo 31% 31% 35,3%
Regno Unito 15% 15% 17%
Repubblica Ceca 13% 13,5% 13,7%
Romania 24% 24% 24%
Slovacchia 14% 15,3% 26%
Slovenia 25% 25,3% 34,1%
Spagna 20% 22,7% 28,3%
Svezia 49% 50,2% 57,1%
Ungheria 13% 14,7% 18,3%
Totale EU 27 20% 20,7% 24,4%

Tab. 1. A comparison between binding aims of the DIRECTIVE 2009/28/EC with the previsions of the Member States in the National 
Action plans with those provided by the industry of renewable energies. Source: European Renewable Energy Council (EREC), 
Mapping Renewable Energy Pathways towards 2020, March 2011.
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At a closer look, in spite of the challenging 
energy-saving targets, energy demand is still 
increasing, but supply related to the “Renew-
ables” is far from sustainable. In Italy, this “En-

ergy Rush”, supported by an impressive array 
of incentives, found governments, local insti-
tutions, communities and territories largely 
unprepared (Tables 2, 3). 

Tab. 2. Quantity of installed wind energy in 2010. Source: www.thewindpower.net/

Tab. 3. Quantity of installed photovoltaic energy. Source: Gestione Servizi energetici/ Management Energy Services (GSE), Statistic 
Report 2010 Solare Fotovoltaico.

ENERGIA EOLICA

REGIONE MW n. TURBINE
Non classificato 658,7 381
Piemonte 6,1 8
Valle d’Aosta - -
Lombardia - -
Trentino Alto Adige 2,2 2
Veneto 1,4 1
Friuli Venezia Giulia - -
Liguria 45,4 38
Emilia Romagna 24,7 29
Toscana 98,8 57
Umbria 1,5 2
Marche - -
Lazio 61,9 30
Abruzzo 209,6 206
Molise 433,8 366
Campania 973,0 837
Puglia 1.321,1 985
Basilicata 318,8 235
Calabria 807,6 457
Sicilia 2.243,8 1.767
Sardegna 1.009,8 718
TOTALE 6.737,0 6.119

FOTOVOLTAICO A TERRA FOTOVOLTAICO 
INTEGRATO TOTALE

REGIONE Ha MW % MW MW
Piemonte 1.342,17 66,8 25,1 199,0 265,8
Valle d’Aosta 7,01 0,5 10,9 4,2 4,7
Lombardia 918,26 46,7 12,6 325,3 372,0
Trentino Alto Adige 73,64 4,5 2,7 165,0 169,5
Veneto 1.230,04 101,3 30,7 228,4 329,7
Friuli Venezia Giulia 408,77 15,9 17,1 77,0 92,9
Liguria 17,23 1,6 10,9 13,3 14,9
Emilia Romagna 3.377,68 157,5 43,5 205,8 363,3
Toscana 757,75 38,5 28,1 98,8 137,3
Umbria 441,93 22,9 31,2 50,4 73,3
Marche 1.793,92 80,2 43,5 104,1 184,3
Lazio 3.868,25 155,3 63,5 89,1 244,3
Abruzzo 344,41 19,6 29,5 46,7 66,3
Molise 181,11 8,4 52,8 7,5 15,9
Campania 346,36 30,3 37,8 50,0 80,4
Puglia 14.839,46 576,2 84,4 106,3 682,5
Basilicata 728,24 30,3 60,9 19,4 49,7
Calabria 306,75 13,9 23,8 44,4 58,3
Sicilia 1.802,72 77,3 50,6 75,3 152,6
Sardegna 383,76 17,9 17,6 83,7 101,6
TOTALE 33.169,46 1.465,5 42,4 1.993,6 3.459,1
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Despite the announced “inherent” sustainabil-
ity of renewable energies, ecosystems are often 
environmentally compromised, and heritage is 
confronted with a high demand for energy crops, 
or with steadier skylines of wind farms and pho-
tovoltaic plants, along with their facilities (new 
roads, new power distribution networks, etc.). 
Ultimately, the exploitation of the potential of 
renewable sources proves to be a great threat 
to the cultural and natural heritage, even in pro-
tected areas and habitats rich in biodiversity.
All over Europe, Member States and local gov-
ernments are confronted with huge side effects 
seemingly overlooked by energy policies, nota-
bly: the role of incentive bonuses and benefits; 
competition between various forms of land-use 
due to the reduction of agricultural land; the 
management of the life cycle of the plants, and 
especially dismantling costs.

Balancing “Renewables” and Landscapes

Both the inadequacy of landscape protection 
measures against market-driven behaviours and 
weak connections between energy program-
ming and territorial planning policies show to 
what extent landscape stands out as a major 
issue in conflicts between different values and 
uses. 
But there is also another way of looking at things: 
the European Landscape Convention (2000), 
ratified by 38 countries of the Council of Europe, 
provides for strong participation and awareness-
raising among the citizenry concerning land-
scape issues. It aims at bringing the discussion  
beyond the inner circle of experts towards the 
population, who is involved in planning deci-
sions as well, and is supposed to share the visions 
of its future.
According to the ELC, “Landscape” means an 
area, as perceived by people, whose character is 
the result of the action and interaction of natural 
and/or human factors; “Landscape policy” means 
an expression by the competent public authori-

ties of general principles, strategies and guide-
lines that permit the taking of specific measures 
aimed at the protection, management and plan-
ning of landscapes.
In this inclusive sense, landscape needs the es-
tablishment of rules and regulations that allow 
any areas to be managed without losing their 
identity, when new compatible uses are intro-
duced. Our commitment to energy programmes 
requires landscape governance both in space 
and time. In space, we should take landscape as 
the ideal place for the construction of shared sce-
narios between administrators and citizens. In 
time, the point is either to allow the reproductive 
cycles of living materials, or to tackle unresolved 
places requiring landscape completion or even 
reinvention measures.

These issues were the subject of the Fourth 
Careggi Seminar on “Renewable Energy and 
Landscape”, which opened with a session provid-
ing an overview of the problems chaired by An-
nalisa Calcagno Maniglio (University of Genoa). 
The opening session highlighted how the inevi-
table problems and conflicts between landscape 
quality objectives and values   of use in terms of 
choices regarding renewable energy can and 
should be clarified in light of extensive investi-
gations and participation processes which also 
call into question the dominant model of devel-
opment and consumption, far from tarnished by 
the crisis.
Almo Farina (University of Urbino), referring to the 
principles of Landscape Ecology, noted the urgent 
need for a change of course to build a new eco-
nomic model for human societies, in which the 
bearing capacity of local systems is to be taken as 
a measure for the limits of development.
Guido Ferrara (University of Florence) illustrated 
the paradox in the current production processes 
associated with the term “renewable”, which, 
drawing on the resources available at local levels 
and promoting “self-contained” consumption are 
not in a position to urge regional and urban plan-
ning to take pro-active measures of caution that 
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go beyond the traditional protective provisions.
Some reflections on pilot experiences also helped 
to outline a framework of innovative practices in 
progress.
Stefano Mugnoz (University of Roma Tre), report-
ed on the research project ENERSCAPES - Terri-
tory, landscape and renewable energies, funded 
by the MED programme, which involves several 
Eastern Mediterranean states and concerns the 
risks associated with alteration and simplification 
of landscapes and cultural heritage due to the in-
troduction of a wide range of renewable energy 
sources (solar, wind, hydro, biomass). The joint-
research looks into possible corrective measures 
for linking spatial planning and landscape and 
energy planning.
Rosalba D’Onofrio (University of Camerino) has 
highlighted how energy and its technologies 
can sometimes constitute “materials” and “struc-
tures” of new material and symbolic landscapes, 
leading to, for example, the “Criteria for the mini-
mization and compensation of impacts and for 
the quality of the project of the Region Emilia 
Romagna.”
Sven Stremke (Wageningen University) illus-
trated with reference to some concrete cases in 
Northern Europe the concept of “sustainable en-
ergy landscapes” from the perspective of Urban 
Design and the logic to achieve forms of “self-
sufficient” energy.
Silvia Minichino (University of Florence), in ad-
dressing PV scenarios, pointed out that  landscape 
design can be considered as a strategy to inte-
grate political vision and design skills within the 
paradigm Process / Pattern / Design and can also 
incorporate the horizons of landscape ecology.
The intervention of Inge and Dirk Gotzmann, re-
spectively president and director of CIVILSCAPE, 
an international association of non-governmen-
tal organizations dedicated to the protection, 
management and planning referred to in the 
“European Landscape Convention”, reported the 
outcome of the Bonn Conference EnergyScapes, 
How Energy Shapes our Landscape, which record-
ed a full awareness on the part of civil society as 

to the complexity of the issue of renewable en-
ergy, recalling the usefulness of spatial planning, 
the need for shared decision-making, the impor-
tance of new technologies and the exchange of 
good practice through the management of an 
on-line database.
In the afternoon session on case studies, chaired 
by Anna Laura Palazzo (University of Roma Tre) 
some on-going experiences with state authori-
ties, provinces and regions were presented to 
specifically address the issue of sustainability 
in achieving the goals of energy saving and the 
containment of greenhouse gas emissions.
Several key themes:
• the modulation at local level of the energy ob-

jectives proposed at the institutional level in 
the field of Burden Sharing, involving quotas, 
mixes and possible areas  for the location 
of renewable sources within energy plans 
through the analysis of scenarios (Flavio Cam-
erata, University of Roma Tre);

• the ex-ante, on-going and ex-post assessment 
of plants and mitigation measures contained 
in guidelines, action plans and other provi-
sions. The crux of the problem is represented 
here by extended and ‘extensive’ territorial 
transformations such as those of vast pho-
tovoltaic plants which “mineralize” the soil. 
Here we are invited to reflect on new ways of 
treating landscapes, such as those inspired 
by Land Art (Matías Mérida Rodríguez, Uni-
versity of Malaga); in other cases it is about 
“intensive”, place-specific and small scale 
transformations, which require innovative 
technological  support in the construction of 
new landscape horizons (Adriana Ghersi, Uni-
versiy of Genoa);

• the issue of participation in the definition of 
energy choices. This concerns several levels 
of citizen involvement, from indications of 
preference expressed in large surveys, as in 
the case of the study conducted on the pro-
pensity of wind within the Choice Based Con-
joint Analysis (Daniel Vecchiato, University 
of Padova), to forms of active participation, 
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based on the principles of shared responsibil-
ity and shared decision-making of the local 
community in the processes of definition of 
energy choices (Noémie Poize, Rhônalpéner-
gie, Lyon);

• the subject of “renewables”, with particular 
reference to geothermal energy, within the 
economies linked to visible and sensitive 
landscape values and a quality agriculture  

in the mature contexts open to the external 
market  (Roberto D’Autilia, Università di Roma 
Tre).

Bas Pedroli (University of Wageningen) closed 
the day’s proceedings by noting how the 
emerging call for the definition and imple-
mentation of energy scenarios at the local lev-
el finds resonance in the European Landscape 
Convention.

Energy and Environmental Costs, Towards a 
New Utopia?

Almo Farina

Department of Basic Sciences and Fundamentals, University 

of Urbino 

The energy needs of the majority of human soci-
eties is growing as a result of the increased pro-
duction of goods and services. This is in perfect 
alignment with the economic model of develop-
ment that requires a continued growth in goods, 
services and financial transactions.
This lies in stark contrast to the ecological model 
and and produces a significant imbalance in the 
natural ecosystem. The distance between these 
two energy-functional models (ecological versus 
ecological) determines the effects that are inreas-
ingly obvious today in terms of climate change 
(extreme events, desertification, ocean warming, 
species displacement, etc..) and irreversible im-
poverishment of biological diversity (extinctions, 
impoverishment of the gene pool).
The demand for energy has in recent decades 
seen a shift from non-renewable sources (coal, 
oil, gas) to renewable energy (hydro, solar, wind 
and biomass) considered to have a lower envi-
ronmental impact.
In fact, while the effects of the use of energy pro-
duced by combustion occurred over a relatively 
long period of time and have especially had a 
large impact on ecosystem dynamics (for exam-
ple, the health of organisms and the pollution of 
air, soil and water), the implementation of struc-

tures to extract renewable energy produce im-
mediate changes at the level of the geographical 
landscape and are not easily mitigated.
It is easy to predict that the implantation of mini 
power plants will reduce the functionality of wa-
ter streams with effects on water quality, on their 
ability to dilute pollutants and their ability to sus-
tain biological diversity essential for the proper 
operation of terrestrial systems.
The installation of wind turbines has already 
demonstrated the severity of the effects on pop-
ulations of migratory birds and on noise pollu-
tion in the seas along the continental shelf.
The installation of wind turbines causes a “silicifi-
cation” of soils comparable to traditional urbaniza-
tion with its converting of large surface areas into 
the agro-forestry-pastoral use of land. Finally, the 
use of fuel from biomass (eg. sugarcane) still sees 
the transformation of agricultural land into mon-
oculture that will steal food from the poorest of 
the world’s population and the consequent defor-
estation in search of new land for cultivation.
The picture that is emerging on the horizon is 
nothing short of alarming and clearly suggests 
that we cannot remedy the growing energy needs 
relying on the renewability of energy resources, 
because while it is true that these energies are de-
rived from the sun, the techniques and methods 
for obtaining them are not “renewable.”
From such a scenario, the result is a consideration 
which, as stated in the title, might seem utopian 
but which in my opinion is all the more urgent 
and which makes it necessary to change the eco-
nomic model. This will require a long period of 
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time, but it is important that the scientific world 
start reflecting on this in order to be able to ad-
vise the world of decision-makers. 
In this regard, the ecosystem model at the time 
suggested by Eugene P. Odum and subsequently 
validated by an impressive body of scientific evi-

dence, comes in handy. The structure, organiza-
tion and functioning of an ecosystem should be 
considered as the reference base to build a new 
economic model for human societies, where the 
carrying capacity of a (local) system is taken as a 
measure of the limits of development.

Renewable Energy Sources: Side Effects

Guido Ferrara

University of Florence

It is known that all types of renewable energy can 
be seen as valid alternatives to ordinary – and by 
definition – destructive non-renewable resources. 
The latter, moreover (coal, oil, gas, nuclear), can 
have irreversible damaging effects on the quality 
of life and biodiversity of individual landscapes. 
Thus: long live renewable energy (photovoltaic, 
wind power, geothermal power plants, channel-
ization, hydroelectric dams, and biomass).
However, with regard to the massive spread across 
the territory of the various forms of energy extrac-
tion, it is necessary to pose some questions con-
cerning the way in which these activities interact 
with the landscape. In particular, the following:
1 – Can the necessary environmental changes 

typical of an energy production plant be hid-
den or masked, making us believe that the ef-
fects are minimal or do not exist?

2 – Landscape coincides with views and points of 
view, or does its conservation or dissipation 
also include consideration of economic ef-
fects? And to refer to the Italian situation;

3 – What are the reasons for which these pro-
cesses are generally not directly taken over 
by planning at different levels?

4 – Can protected areas in general and in particu-
lar those introduced by the Galasso Law, now 
under art. 142 of the Municipal Code, consti-
tute a valid guarantee of compliance with the 
existing values?

5 – Who and with what level of sustainability 
(socio-economic, legal, institutional, environ-

mental) will have the final power to apply 
the provisions of the current Legislative De-
cree 387/2003 (Implementation of Directive 
2001/77/EC on the promotion of electricity 
produced from renewable energy sources in 
the internal electricity market) if nobody has 
pre-emptively been placed in a position to 
establish and / or question, from one land-
scape to the next, the degree of vulnerability 
and the intrinsic value of each landscape?

1.  Can the necessary environmental changes typi-
cal of an energy production plant be hidden or ma-
sked, making us believe that the effects are minimal 
or do not exist?

Fig. 1. Naivasha geothermal plant (Kenya).

Let us take the example of the most modern 
binary cycle geothermal plants of low, medium 
and high enthalpy. The research carried out by 
Magma Energy Italia spa in the territory of Siena 
is exemplary. Known as the “Mensano Project”, it 
was shown in the main hall of the local Univer-
sity on 12 July, where we saw examples of plants 
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such as Naivasha in Kenya and Zunil in Guatema-
la (reproduced here and shown as examples of 
binary cycle geothermal power plants with low, 
medium or high enthalpy, with a production of 
Mw superior to that envisaged for the plants in 
the “Mensano Project”) which at Casole D’Elsa 
are trivialized and proposed as carbon-copies of 
Tuscan farmhouses.

Figg. 3 and 4. The proposals of the type to be assigned to 
10 or 20 power for the upper Val d’Elsa (Siena), illustrated 
by Magma Energy in a presentation at the University of 
Siena in Italy on 2 July, 2012.

This would be an amazing invention that would 
allow power plants to be anywhere in Tuscany, to 
disappear into the landscape, but we must nec-
essarily consider the “collateral effects.” In fact, to 
add to an area of 200 square kilometres – which 
includes villas, farms, towns and farmhouses that 
are the result of centuries-old agrarian civiliza-
tion – ten to  twenty false “farm” houses, which 
are unknown openings in the roof, raised with 
respect to the machinery below, with walls with-
out doors and windows, surrounded by an un-
known number of power lines, service roads and 
pipes, capable of spreading a discreet hum...., it 

does not appear to be an operation that leaves 
the landscape in the same state as to how we 
found it. If this device was valid, it would have 
the rare quality of being repeated everywhere 
and the presence of renewable energy would 
always be ensured: for example, in the Valley of 

Figg. 5 and 6. Original farmhouses in the Val d’Elsa and 
copies of proposals to camouflage a geothermal power 
plant.

Fig. 2. Zunil geothermal plant (Guatemala).
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Temples in Agrigento the “carter” might look like 
a Greek temple. In Puglia it could look like a type 
of ‘trullo’, and in the Piazza del Campo in Siena 
it could even resemble the fountain by Jacopo 
della Quercia.
The comparison does not seem exaggerated, 
because the high Val d’Elsa consists of an origi-
nal historic landscape, now able to attract tour-
ist flows of international levels, thanks to the 
beautiful Tuscan landscape, which in our case is 
presented as a compact resource, complete with 
guides, itineraries, monuments, places of refresh-
ment, private residences, cottages, farmhouses, 
hotels and resorts, with the necessary corre-
sponding provision of investment, jobs, agricul-
tural products, beds and restaurants.

2. The landscape coincides with the views and points 
of view, or does its conservation or dissipation also 
include consideration of economic effects?

The promoters of power plants often reiterate 
that the advent of the production of this type 
of energy can create investment, economic flow 
and jobs. Indeed, in the cases of Kenya or Guate-
mala, this is a hard truth. But when these same 
initiatives are designed for an area in which his-
torically there has been a consolidated and effi-
cient socio-economic model, i.e. that of a coun-
try-park used as a quality tourist venue, then you 
are likely to produce a radical and undesirable 
change of course.
Immediately the question arises for the com-
petent authorities: is a productive investment 
or intervention of extortion that involves real 
economic damage more serious than the theo-
retical advantages proposed? You could pose 
the same question in other words: what is the 
difference between the intrinsic value and the 
vulnerability of the historic landscape of Men-
sano, Monteguidi, Castello di Casole, Pievescola 
and of all the places in the desert where thus 

Fig. 7. The area of investigation for the exploitation of geothermal energy and the cultural heritage.
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far the plants of this type have been tested so 
exclusively?

3. What are the reasons for which these processes 
are generally not directly taken over by planning at 
different levels?

Here the most popular answer is the following: 
since the energy sought is located in specific 
places (in the ground for geothermal energy, and 
where the wind blows in the case of wind farms) 
and may be more or less suitable to the extraction 
processes, the localization depends on the deposits 
and not on planning provisions. It should be noted 
here, however, that it is more than a rumour than a 
truth, because the distribution areas of which we 
speak are largely known and have been for some 

time and are large enough to allow us to perform 
one or more choices wisely dependent on the 
characteristics (intrinsic value and vulnerability) 
of the various landscapes in the surrounding area. 
Even children know that all landscapes are not 
the same; that they vary from place to place, and 
therefore in some cases are incompatible while 
in others they may indeed improve after a given 
transformation. The conclusion of the incident 
begun by geothermal energy in the province of 
Siena is very bitter: the Italian landscape is seen as 
a trivial receptor, like a paper towel, within which 
spatial planning and landscape do not have a say, 
in the sense that neither the City, nor the Province, 
assume the responsibility to decide where it is ap-
propriate to place these factories in relation to the 
context, given that the relevant measures seem 
inclined to allow it a priori. 

Fig. 8. Mensano in the “Bird’s Eye View of Tuscany and Umbria” by Leonardo (Windsor, RLW 12278r,  c1502).

4. Can protected landscape areas in general and 
in particular those introduced by the Galasso Law, 
now under art. 142 of the Municipal Code, consti-
tute a valid guarantee of compliance with the exi-
sting values?

In Tuscany, protected landscapes cover a fair per-
centage of the territory, albeit patchy and incom-
plete and with some oversights. The existence of 

these protected areas involves from time to time 
the need to impose DPCM 12.12.2005 which re-
quires that anyone who intends to alter the sta-
tus quo of such areas to draw up a ‘landscape 
report’ within the meaning of Article 146 of the 
Municipal Code. 
It should be highlighted that there exists an ap-
parent contradiction between a network of lands 
protected by law (forests, rivers, archaeological 
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Fig. 9. Casole d’Elsa. The protected areas leave open the patches most unsuited to transformation.

Fig. 10. Examples of the recurrent changes in the landscape of  Casole d’Elsa.
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Fig. 11. Veduta di Mensano:sono le aree a coltivo le sole a non avere alcuna protezione paesaggistica.

Fig. 12. Article in the magazine ‘Bell Italia’ dedicated to Casole d’Elsa.
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Gaudiosi, Con le colline, Peoples Landscape Third Edition.

sites, etc., ex Art. 142 of the Code) which never-
theless include a mosaic of agricultural areas that 
are not protected, even if it is quite clear that any 
transformation specified within the latter would 
be equally harmful both ecologically and per-
ceptively to the areas protected by law, thereby 
negating the effect of the protection in force, 
practically valid only on a formal level.

5. Who and with what level of sustainability (socio-
economic, legal, institutional, environmental) will 
have the final power to apply the provisions of the 
current Legislative Decree 387/2003 (Implementa-
tion of Directive 2001/77/EC on the promotion of 
electricity produced from renewable energy sources 
in the internal electricity market) if nobody has pre-
emptively been placed in a position to establish 
and / or question, from one landscape to the next, 
the degree of vulnerability and the intrinsic value of 
each landscape?

In the example of the area of the Val d’Elsa, it is 
clear that the initiative to invest 30 million eu-
ros for the construction of an unknown number 
of geothermal power plants at low, medium or 

high enthalpy, each capable of producing 10 MW 
of strength, could directly affect the structure of 
the landscape of vast territories. Although it is 
assumed that these plants have no chance what-
soever to build a stable relationship with the sur-
rounding agricultural activities, it is possible that 
they will be located in open countryside, in spite 
of the acknowledged vulnerability of one of the 
most virgin agricultural landscapes of Tuscany: 
Siena. Given the current uncertainties concerning 
the planning provisions (Provincial Spatial Plan, 
Structural Plan and Town Planning Regulations), 
given the weakness and inconsistency of provi-
sions designed to protect the landscape, inevita-
bly it will be up to the Tuscany Region, both in the 
course of drafting the new Regional Landscape 
Plan, and in the environmental assessment of in-
dividual projects, to carry out its own checks of EIA 
procedures.
In a landscape so precious and so barely pro-
tected, we must develop an appropriate inves-
tigation concerning the WHERE, HOW and HOW 
MUCH, within a debate with the institutional, 
entrepreneurial, social and cultural forces in the 
area, so that the competent administration is 
best placed to provide a suitable solution.



 18  Proceedings of the Fourth Careggi Seminar - Florence November 6, 2012 / Firenze 6 novembre 2012

Quaderni di Careggi - Issue 04 / No. 4 -  3/2013

Pilot projects 

Design with Wind
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Using the title of an Ian McHarg book, Design with 
Nature, we would like to highlight the research 
that has developed around the wind farm. 
Wind is the foundation of the wind farm, as it is 
the element that generates it, but wind should 
also be considered as an element and compo-
nent of the landscape. Wind is “invisible”; it re-
veals itself in the landscape, “we can see its ef-
fects but we cannot see it” (R. Milani, 2005). 
The transformation made by sustainable energy 
infrastructures, especially wind farms, has deter-
mined that the landscape should not be consid-
ered as an impact receptor, an environmental 
component or merely an aesthetic object – it has 
to be considered as part of the project. 
Energy infrastructure projects, whether they are 
aerial, linear or punctual, imply landscape trans-
formation which needs to be included in a proj-
ect, from the overview down to the fine detail. 
A wind farm project cannot just be a wind study, 
it cannot be positioned in areas that are consid-
ered to be protected due to their environmental 
value; it has to become a “landscape project” (R. 
Assunto, 1992). 

Developing new sustainable energy and new in-
frastructure is an obligation established by the 
Kyoto Convention, which needs to achieve the 
20-20-20 target. This target tries to solve environ-
mental problems, which paved the way for a de-
bate about the landscape, where ecological pro-
tection joins the issue of landscape protection.
The contraposition between environment and 

landscape entails a double paradox: on the one 
hand the project’s needs, as an answer to energy 
needs, and on the other, planning the landscape, 
which because of its structure, seems to create 
a barrier and there seems to be no compromise 
between conservative issues and the request for 
development. 
In these circumstances a new tool has been de-
veloped: “wind farm planning”, a map prepared 
by regions, provinces and boroughs to establish 
which areas are not suitable for the development 
of infrastructures. So the areas not included in 
the plan are the ones considered suitable for the 
creation of infrastructure and hence where the 
landscape can be transformed. Both areas, suit-
able and not suitable, meet only under one as-
pect: the presence of wind.  

It is now a task of the impact evaluation to decide 
where the new wind farms are to be created or 
not. Guidelines are also supporting the evalua-
tion criteria but only on an aesthetic level. 
In Italy, for the first time in the MiBAC guidelines 
(A. Di Bene, L. Scazzosi, 2006), the concept of the 
wind farm was introduced as an opportunity to 
create a new landscape project.  
It is evident that the development of a wind farm 
will create a new landscape, what we are still 
missing (except in a few cases) is the definition of 
a new landscape project for development. 
Even if parts of the “guidelines for the authoriza-
tion of new sustainable development” are specifi-
cally dedicated to wind farms, the approach is 
still based on impact valuation rather than on 
landscape design. 
The analysis of the developments already built 
help us to study how the transformation affects 
the landscape in its complexity but also in the 
way it is perceived by the user.
Because the reflection of the changes is in the 
landscape, it is necessary to start the analysis 
from the project, in order to relate the technol-
ogy and engineering elements (how to realize 
the development) with the location of the devel-
opment itself.  
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When developing a new wind farm it is not suffi-
cient to decide “where” and “how” to build it, but 
also to ascertain which type of landscape is the 
most suitable to design with the wind. 

Design with the wind means always using the 
same technologic element, the turbine, which 
because of its dimensions can relate with the 
landscape in different ways. 
The relationship between object and landscape, 
and consequentially between wind farm and 
landscape, are analyzed through a “grammar of 
relations” deduced from visual design and di-
vided into: formal, structural and visual relation-
ships. 
These are all to be read in three different scales: 
distant, intermediate and close. These three take 
into consideration the landscape but also the 
perception of the user: a closer look and a look 
from a distance at the landscape.  
The “look from a distance” is the scale of the “plan-
ning design” (F. Steiner, 2004) phase in which we 
establish “where” to build the infrastructure. 
Identifying “where” is based on three rules which 
can be represented by three words: locate, quan-
tify and relationship.  
Locate, where to build the infrastructure, namely 
identify the wind exposure through three factors: 
technical, environmental and landscape. 
Quantify, refers to carrying capacity (physical, 
physiological and social) of certain landscapes to 
welcome the infrastructure.  
Relate, refers to the relationship between the 
wind farm and other infrastructures (for energy 
or mobility) or more generally with the transfor-
mation of the landscape. 

The design of the wind farm is based upon three 
main relations, defined through aesthetics - for-
mal criteria - linked to three landscape details 
(type, structure and design).
The wind farm in the landscape could be regard-
ed as a single object; we are in the type scale 
where a valuation with its relationship to other 
infrastructures is carried out. At this scale the in-

frastructure should become an icon of the wind 
landscape. 
In relation to the structure of the landscape, the 
infrastructure is considered as a set; a set of tur-
bines, streets etc, all those elements should find 
a relationship with the landscape. 

Finally the design of the wind farm: here the rela-
tionship becomes formal and functional, estab-
lished through the design of the landscape and 
the design of the open space. 
At this level it is possible to define the design of 
the wind farm as a space to live, to use or simply 
to walk through.
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Introduction

Energy has been a driver of change for the land-
scape, from steam power, leading to woods and 
forests being exploited as fuel, to the first indus-
trial revolution, when hydraulic works for “do-
mesticating nature” represented nothing more 
than the adoption of incremental measures to 
create local energy efficiency in agriculture. 
The landscapes of today, which we would like 
to preserve as English wooded countryside and 
French bocages, or those we would like to re-
cover because they are relatively compromised, 
such as reclaimed Italian plains, are due to in-
terventions. 
The situation has not changed much in the 
current historical period, characterized by pro-
found climate change: we continue to produce 
equally profound interventions. It is true that 
the landscape is the result of continual “trans-
formational processes”, which are in some sens-
es unstoppable; however, it would be better to 
estimate the cumulative visual and functional 
consequences of our transformation policies 
and practices. 
In brief, it is necessary to ensure that the cur-
rent malfunctioning of the landscape neither 
becomes stable nor assumes proportions that 
can no longer be modified, losing that flexibility 
necessary to the life of the landscape. This type 
of approach becomes essential in the case of 
transformations induced by “renewable” energy, 
whose diffusion is pursued in order to respond 
adequately to climate change, but which risks 

sparking harsh environmental, economic, and 
social conflicts if not appropriately considered. 
The desired use of new technologies (geother-
mal, biomass, mini-hydraulic, wind, etc.) should 
therefore be duly considered in all of their as-
pects from time to time.

Methodologies

The development of systems for renewable en-
ergy generation is confronted with the need to 
reconcile the presence of such systems with the 
historical, architectural, morphological, and natu-
ral values that characterize the identity of places 
and guarantee a diffuse landscape quality, in ac-
cordance with the principles sanctioned by the 
European Landscape Convention (ELC). The start-
ing point is to understand the degrees of freedom 
of a place and the degrees of transformation that 
a specific landscape can support; only then can 
the means of intervention within the margins of 
flexibility for each place be achieved. It is evident 
that different landscapes will have different ca-
pacities for “hosting” innovative forms of develop-
ment, and that the most sensitive landscapes can 
have little or no capacity for accepting the change, 
while for others, it will be possible to identify rules 
and behaviours to be followed. For some time 
now, these latter aspects have also been consid-
ered to be within the guidelines and regulations 
issued in Italy, in regards to the realization of sys-
tems for the use of renewable energy, with specif-
ic reference to placement and assessment regard-
ing landscape aspects and impacts; however, this 
attention may not be sufficient to guarantee the 
quality of the transformation operations: i) either 
because the aspects of insertion and modification 
of the landscape are often disregarded by inter-
ventions that are more attentive to environmen-
tal, energy, and economic aspects; ii) or because, 
where such attention is manifest, it is prevalently 
directed at the “passive” protection of the land-
scape, at identifying criteria and measures for 
mitigation rather than elements for a new territo-
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rial project. It is necessary to change approaches, 
transforming the evident segmentation of many 
regulations into methods of planning and design 
that are more attentive to the projects with a ter-
ritorial context and social consensus, considering 
territorial vocations as essential criteria to making 
choices, which will necessarily be the fruit of a con-
sideration of different needs: energy, economic/fi-
nancial, technological, functional, administrative, 
environmental, landscape, and social.

Case Studies

Some national and international projects are ex-
perimenting with this approach, demonstrating 
how energy and its technologies can, in turn, 

become the “materials” and “structure” of a new 
landscape from the physical and symbolic points 
of view. Among the most important Italian experi-
ences, we point out “Criteria for impact minimiza-
tion and compensation and for project quality in 
the Region of Emilia Romagna”  (Fig. 1–2).
In this report, attention is concentrated on the 
project and evaluation phases, thereby confirm-
ing the need to return this sector (which can no 
longer be considered merely from the techni-
cal/economic point of view) to the debate on 
permissible landscape transformations. The re-
port, in fact, restates the right of the landscape 
to change in relation to changeable economic/
social dynamics, but it is placed on alert with re-
spect to transformations that are too violent, in 
which the landscape’s capacity for vital response 

Fig. 1. Landscape of the mid-hills: Performance objectives (Source: Rapporto RER).

Fig. 2. Simulation.

is destroyed, impeding any possible future evo-
lution. Therefore, the theme of allowable trans-
formation presupposes:
- a clear regulatory framework of reference ca-

pable of activating the armour of protection 
plans (in defence of environmental and land-
scape resources) at any time, placing clear 
limits on the transformation;
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- continuous attention to the evolution of tech-
nologies and experimentation aimed at mini-
mizing impacts on primary environmental 
resources;

- particular attention to “local landscapes” as a 
common good, abandoning the purely vis-
ible tendency in favour of more current inter-
pretations inspired by the ELC, in which dif-
ferent environmental and historical/cultural 
components are no longer confronted in a 
sectoral and disjointed way, but combined 
to recreate that balance that has allowed our 
landscapes to evolve while maintaining dis-
tinctive and recognizable features;

- the development of renewable energy in 
strongly urbanized contexts as the occasion 
for environmental regeneration and requali-
fication of urbanized space. 

In these new perspectives, the development of 
new means of energy generation, which are so 
heavily debated today, do not become a detract-
ing factor for the landscape; they are not against 
the landscape, but rather become an essential 
step in creating quality landscapes. 
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The growing use of Renewable Energy Sources 
(RES), unquestionably important for the reduc-
tion of greenhouse gas emissions, is leading to 
an increasing awareness about their compatibili-
ty with landscape and heritage preservation poli-
cies. It is a fact that the energy sector will keep in-
creasing its influence on territory and landscape, 
not just with the plants themselves (wind farms, 
solar fields, energy crop fields, etc.), but also with 
the infrastructures serving them (roads, distribu-
tion lines, etc.).
The project ENERSCAPES, financed in 2009 by the 
MED European programme, represents an im-
portant step towards the investigation and eval-
uation of a significant set of impacts on distinct 
but recurring patterns of landscape all over the 
Mediterranean region. The high unexploited po-
tential of RES is often related to either cultural or 
natural heritage or biologically rich landscapes, 
which are also usually protected areas or which 
have inappropriate land use.
Led by the Maltese Intelligent Energy Manage-
ment Agency (MT) and composed of the Cyprus 
Energy Agency (CY), the Conserjeria de Medio 
Ambiente of Andalucia (ES), the Lazio Region (IT), 
the Region of Thessaly (GR), Rhone Alpes Energie 

Environnement (FR), the Province of Vercelli (IT) 
and the University of Maribor (SI), the partner-
ship tries to define and test a shared methodolo-
gy to plan the introduction of RES systems in the 
landscape based on a participated procedure of 
impact assessment. The planning methodology 
built on the construction of scenarios and the 
definition of strategic plans of intervention for 
partners’ pilot areas will eventually release a set 
of guidelines suitable for all the MED territories.
The project deals directly with the issues of pres-
sure on the environment and of integrated man-
agement of territories, trying to find a methodol-
ogy useful for balancing the issues of economic 
and RES development and safeguarding of the 
landscape and territories.
Turning to the field of landscape protection, the 
main source of reference is European Landscape 
Convention, affirming that landscape is “an area, 
as perceived by people, whose character is the 
result of the action and interaction of natural 
and/or human factors”: its protection means “ac-
tions to conserve and maintain the significant or 
characteristic features of a landscape, justified by 
its heritage value derived from its natural config-
uration and/or from human activity” (art. 1).
From this common platform, the project partners 
have to identify the most suitable strategies con-
sidering the ecological, landscape and heritage 
aspects and they also have to set up RES promo-
tion policies. 
Firstly, the project took into account the impacts 
that a non-regulated diffusion of RES could have 
already caused on Mediterranean territories, 
mainly in terms of alteration and simplification 
of landscape, and of negative effects on cultural 
heritage. The crux of the matter would appear 
to be a feeble connection between energy pro-
gramming and territorial planning policies. For 
this reason partners analysed and compared 
the different regulatory frameworks regarding 
territorial, landscape and energy planning at 
European level and in each partner’s region. The 
comparison of the different frameworks brings il-
lustrates the different approaches used in the na-
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tional and regional regulations by each country 
and, in particular, a non homogeneous quantity 
and quality of the rules among states.
At the same time, an evaluation of the territorial 
resources and potentials has been set out and a 
common assessment method has been defined, 
comprising a set of indicators, measures for par-
ticipation by citizens and stakeholders, construc-
tion of possible scenarios and assessment tech-
niques.
The landscape assessment methodology that 
has been set up intends to evaluate the impacts 
on landscapes and to define the development 
procedures for “RES-Landscape Plans” adaptable 
to different territorial contexts and functional for 
the development of local resources. The meth-
odology is founded on the most suitable assess-
ment techniques related to the development of 
Action Plans and to the types of RES plants to be 
installed. Landscape quality in the Enerscapes 
project is assessed in connection with planning 
the renewable energy sources (RES) facilities that 
will have an impact on the landscape.
In this phase of the project, this approach will 
be tested on pilot experiences by each partner 
within the particular area that has been selected, 
as a sample of the particular landscape of the 
partner’s territory, to develop plans in rural, built, 
hilly and plain areas, considering the different 

types of RES, to maximize the covered aspects. 
For example, Malta has taken into account the 
development of solar plants in historical, natural 
and high value constructed areas and sea wave 
energy; in the Rhone Alpes, a participated meth-
odology for introducing PV solar plants to build-
ings in small mountainous rural villages; in Anda-
lucía mitigation of the impact on the landscape 
has been achieved by the spreading of Wind 
parks, in Vercelli, biomass energy production in 
areas with high agricultural value.
Through the construction of a usual scenario, part-
ners will develop four scenarios, from the most 
strict in terms of landscape protection to the most 
powerful in RES energy production, with the goal 
being to define and assess, also by public consul-
tation through a participatory process, the most 
suitable scenario for the pilot project area. After 
the definition of the scenario, all partners will de-
liver action plans containing projects for the short 
and medium term (year 2020).
At the end of the project the Enerscapes partner-
ship will set up a comparison of the action plans’ 
structures and activities to organize a common 
methodology that will be structured in a set of 
guidelines to enable other territories to repeat, 
improve and refine the methodology. 
The final guidelines will provide a support to 
policy makers, helping them to ensure the co-

Figg. 1, 2 and 3: (left) Vercelli; (center) Bolzano; (right) Volos.
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herence between energy programmes and land-
scape/heritage protection, and to choose the 
proper localisation and organisation of energy 
plants and equipments.
Enerscapes will reach its goal only if it defines 
certain rules and procedures in the matter of RES 
introduction taking into account landscape and 
territorial protection with particular attention to 
the integration, considered as a strategic asset, 

between energy programming and territorial 
planning policies. Now the project is arriving at 
the final part of the work programme and the 
final results will be reached in the summer of 
2013.
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Introduction 

The European Landscape Convention (2000) has 
deeply changed the approaches to safeguard-
ing, planning and managing the landscape, es-
pecially the everyday landscapes less associated 
with historical or formal value. All the territory, 
by now, can be considered “landscape” and we 
can intervene in the more degraded areas with 
a project or a plan, which can give the landscape 
a new identity. In addition, the great diffusion of 
Renewal Energy Sources (RES), a very important 
tool against climate change, is affecting more 
and more territories, generating a dangerous 
loss of landscape identity.
Thus, plans are required to provide support and 
regulation for an increasing use of RES strongly 
encouraged by the European Union in order to 
meet the targets set by the Kyoto Protocol, and 
to ensure their compatibility with landscape and 
heritage preservation policies. In this context it 
is easy to comprehend the great importance of 
the role of landscape assessment in the RES in-
troduction process.

Materials and Methodologies

There are different landscape assessment meth-
ods stressing ecological, economic, visual or 
participatory issues.  The environmental valu-
ation performed using the paradigms of Land-
scape Ecology uses methods based on canonical 
analysis as a mathematical spatial analysis. This 
method basically has four approaches: numeri-
cal, spatial, multiscalar and modelling. The clas-
sification of Landscape Ecology can describe 
the environmental complexity of a region that is 
organized in a hierarchical system. With this ap-
proach, regional planning of the resource could 
take into account the real vocations of a territory 
and divide it into homogeneous units, in terms 
of environmental characteristics and landscape 
perception. As regards economic methods, we 
can mention the Contingent Valuation, based 
on the possibility of creating a hypothetical mar-
ket for goods that seemingly have none, such as 
the landscape. In this hypothetical market, the 
consumers can express their willingness to pay 
for preservation or improvement of landscape 
quality. On the side of visual aspects, we find 
Landscape Character Assessment, a useful tool 
to support environmental protection policies, 
resource protection and planning. It is applied 
to identify environmental and cultural aspects 
of a site, to monitor environmental changes, to 
analyze the degree of sensitivity towards territo-
rial development and to support the definition 
of land transformation. A participatory approach 
characterizes the Community Map, a tool which 
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gives the inhabitants of a place the opportunity 
to represent heritage, landscape, and the knowl-
edge recognized by them in order to pass them 
on to future generations. This method highlights 
the way in which the local community perceives 
and attributes a value to its territory, memories, 
changes, and current situation; in addition, they 
can express their aspirations for the future. 
The methods occasionally used in the same land-
scape assessment process can be more than one, 
especially if we want to obtain an integrated ap-
proach, suitable for the progressive complexity 
of our territories. 
In the case of an assessment process for the intro-
duction of RES, it is very difficult to compare the 
immediate economic advantages, also related 
to the financial incentives for RES introduction, 
with the future economic costs that we will have 
to pay for landscape consumption. In this case an 
integrated landscape assessment method could 
be useful for dealing with all the different aspects 
(economic, environmental, agricultural, etc.) of 
the context that will change with the introduc-
tion of the RES. This is the challenge of the project 
ENERSCAPES - Territory, Landscape and Renewable 
Energies, funded by the MED Programme, which 
has the objective of evaluating the impact of the 
spread of plants for the production of energy 
from renewable sources on territories and land-
scapes of the Mediterranean. The proposal aims 
to relate non episodic spatial planning and land-
scape with energy planning and to define the 
rules for the market development of renewable 
energy sources (RES) in respect of the ecological 
and cultural landscape values of the Mediterra-
nean.

Case Studies- Best Practices

In the Action Plans recently launched in two 
areas of the Lazio Region involved in the ENER-
SCAPES project (Tolfa Mountains and the Pontine 
Plain), the friction between regional authorities, 
single municipalities and stakeholders (owners, 

contractors), is played out on the grounds of 
“protection” within landscape plans and other 
tools (National Parks, Sites of Community Impor-
tance, Bird Protection Areas, etc.). While the two 
contexts are subjected to different levels of con-
straint, the conflict also lies in the very institu-
tional context of the Lazio Region, which aligns 
four departments involved in the implementa-
tion and management of the processes.  
In the case study of the Pontine Plain, in order to 
assess landscape vulnerability, the territory has 
been observed from four different points of view: 
environmental protection, landscape protection, 
agricultural economy and touristic economy. In 
this way, we have been able to display a wide 
range of “scenarios” with variable composition of 
RES, and assess them through an integrated land-
scape assessment method, which has proved to 
be fruitful. This assessment method provides the 
creation of a specific schedule to compile for 
each of the fourteen municipalities involved in 
the pilot case of the Pontine Plain.  Each sched-
ule is structured in three sections. The first sec-
tion concerns the level of landscape protection, 
in terms of percentage of the areas subjected to 
planning restrictions for their landscape value. 
The second section assesses the level of envi-
ronmental protection, especially regarding the 
percentage of Habitat Areas, Parks and Reserves. 
In the third section the agricultural value of each 
municipal territory is considered in terms of soil 
use with more or less economic value. The fourth 
section tries to underline the importance of the 
agricultural landscape in the touristism supply, 
expressed as a percentage of holiday farms. 
The result of this filing will be inserted into four 
thematic maps: in each map the value trend 
(high, medium or low) of the aspect examined is 
represented by a pattern within each municipal 
boundary. The four thematic maps will regard: 
Assessment of landscape protection, assessment 
of the level of environmental protection, as-
sessment of agro-economics, assessment of the 
non-hotel tourism sector - linked to receptivity. 
Crossing these different kinds of evaluation it has 
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been possible to define the “landscape vulnerabil-
ity coefficient” for each municipality. 
This coefficient is used in the definition of each 
scenario, to guarantee compliance with land-
scape requests, in order to give a more or less ef-
fective reduction factor to the planned produc-
tion of energy from renewable sources.

In other words, the landscape vulnerability coeffi-
cient is being used to create a proper relationship 
between the introduction of RES and landscape 
characteristics. According to this way, the munic-
ipalities with lower landscape vulnerability could 
receive a greater number of RES plants, without 
compromising the landscape. 
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Abstract
At present we are witnessing the emergence of a 
form of land use that will affect the appearance 
and spatial organization of landscapes across the 
world. Whereas transportation infrastructure, for 
example, claims no more than two percent of the 
land surface of most countries, renewable energy 
(in the broader sense) is expected to occupy a much 
larger part in the future. There is no doubt that the 
assimilation, conversion, storage and transporta-
tion of renewable energy are among the most criti-
cal (and controversial) land uses of the 21st century 
and therefore must be of concern to environmental 
designers. 

Of course, renewable energy is not a new land 
use. Humans have relied on renewable energy 
sources for more than 99% of their history. Fos-
sil fuels have only been utilized for the past few 
centuries and yet their availability has passed its 

peak. One of today’s greatest challenges to en-
vironmental designers is to re-integrate renew-
able energy into the existing environment; the 
landscapes that people have become attached 
to, that they value and want to preserve. 
This presentation is not about how to select pho-
tovoltaic panels; nor will we discuss how to site 
various types of renewable energy technology. 
My talk is about energy landscapes in general 
– landscapes that provide sufficient energy for 
human use. Recent evidence indicates that the 
transition to renewable energy is likely to occur 
anyhow, with or without our participation. My 
point is that environmental designers should not 
limit themselves to the implementation of re-
newable energy technologies, but explore inno-
vative means towards socially fair, environmen-
tally sound and economically feasible energy 
landscapes. Ensuring that energy transition takes 
place in a sustainable manner should become a 
key objective to environmental designers. What 
exactly do I mean by that?   
Recent controversies surrounding large-scale 
hydropower (e.g. China & Brazil), monoculture 
energy crops (e.g. Indonesia & the United States) 
and massive wind parks (e.g. The Netherlands 
& Germany) reveal that many of the emerging 
renewable energy landscapes cannot be con-
sidered sustainable and may even pose a threat 
to sustainable development on the whole. In 
the past, I have put forward the concept of the 
sustainable energy landscape, an alternative to 
‘merely’ renewable energy landscapes. Sustain-
able energy landscapes are defined as a physical 
environment that can evolve on the basis of lo-
cally available renewable energy sources with-
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out compromising landscape quality, biodiver-
sity, food production and other life-supporting 
ecosystem services. Cultural identity, genius loci 
and governance must be considered too and the 
list is growing.
Though the merits of developing truly sustain-
able energy landscapes are obvious, there persist 
several knowledge gaps. Among the main chal-
lenges, my colleague Andy van den Dobbelsteen 
and I identified for a recent book project on sus-
tainable energy landscapes, are the need for (1) 
advanced methods and tools, (2) dissemination 
of international best practice, and (3) concepts 
and principles to inform energy-conscious envi-
ronmental design. 
In my talk, I will firstly present a selection of cut-
ting-edge interdisciplinary projects that can help 

to bridge some of the above knowledge gaps. 
They have recently been published in a book 
entitled Sustainable Energy Landscapes: Design-
ing, Planning and Development (Taylor & Francis/
CRC 2012). Secondly, I will share some results 
and experiences from recent design projects 
that we have conducted in the so-called NRGlab 
- our laboratory devoted to the study of sustain-
able energy landscapes in the Netherlands and 
abroad.  
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Towards a sustainable Agenda for RES and Lan-
dscapes 
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The main focus of this session is to consider the 
positive and negative effects and impact on the 
landscape that may arise from the introduction 
of renewable sources. It is important that plans 
and projects find a balance between environ-
mental sustainability, social acceptability and 
economic efficiency. The presentations of some 
experiences that are being developed by the ad-
ministrations of several States, Regions and Prov-
inces are focusing on: 
• the ways of approaching the proposed targets 

at an institutional level. That is: energy plans, 
alternative energy scenarios locally framed 
for sources and/or locations (Camerata); 

• the impact assessment carried out all along the 
process and the related mitigation measures 
within guidelines, action plans and regulatory 
tools. This implies actions of landscape com-
pletion, re-use or even re-invention (Mérida 
Rodríguez and Minichino);

• the role of public participation at large in policy 
making in accordance with the European 
Landscape Convention (Poize);

• the nature of the “covenant” among administra-
tions, citizens and stakeholders (Ghersi, Vec-
chiato and D’Autilia). 

All approaches seem to overcome the idea of 
planning as a mere question of an a priori defi-
nition of rules, involving a social awareness of 
public choices: they are cultural issues. However, 
there is a clear need to define margins of flexibil-
ity and sustainability for the tools already avail-
able or that are being established depending on 
the expected performances.
Whereas scenario analysis proves weak and sce-
narios are definitely rough on a large scale and in 

a large time span, it seems beneficial in order to 
explore consequences of uncertain decisions in 
local areas in the short and medium term (10-15 
years). Notably, Action Plans are called upon to 
define where transformations are to be avoided, 
or are to be allowed under conditions, and where 
some major targets can be achieved.
Whenever town and regional planning are in-
volved, landscape needs to be previously “re-
ferred to”: as a visible and sensitive expression of 
environmental fragility, it has to be considered 
as a “reception frame” for any transformation, 
which, according to the European Landscape 
Convention focuses on “the aspirations of the 
public with regard to the landscape features of 
their surroundings”.
Assessment methodologies should take into ac-
count at least three main fields that tackle sus-
tainability issues inside “reception frames”, such 
as landscape units, character areas, eco-regions, 
or other “district” forms:
• the first concerns aspects such as “form and 

memory”, that is, in order to understand the 
past, the trajectory of change and/or continu-
ity, which has brought the “reception frame” 
to the state we have inherited and which pro-
vides the springboard for any future change. 
More precisely, form issues should be con-
veyed both in terms of features and scale , 
related to shape and size;

• the second should provide an in-depth evaluation 
of environmental issues (wildlife), such as het-
erogeneity, connectivity and fragmentation, as 
a measure for biodiversity not to be reduced;

• the third refers to social acceptability (social 
awareness and institutional responses). Deal-
ing with perceptions and claims for particular 
attention to indicators based on a notion of 
willingness to change (how people are actual-
ly concerned by the decision of using a specif-
ic territory in a different way), which incorpo-
rates more familiar notions such as willingness 
to pay (the social liability to incur costs), and 
willingness to accept (the social liability to ac-
cept compensation for decrease in goods).

Case Studies
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Introduction and objectives

The participation of institutions, universities, en-
trepreneurs and local communities in the plan-
ning process and actions for the development 
of the territory is a necessary condition for the 
protection and development of the landscape. 
However, the search for genius loci and identity 
matrices of place are intended and reinterpreted 
in a contemporary way. It is complex to preserve 
a landscape without responding to the needs of 

its inhabitants and territorial specificities and it 
requires careful action with the knowledge of 
all their material and intangible components. 
It has become particularly difficult in times of 
global economic crisis to rehabilitate territories 
through extraordinary landscape values, with 
environmental, social, political and cultural is-
sues often preventing a critical analysis. This 
should be preparatory to the project phase, 
which if elaborated through a participative pro-
cess,  would suggest strategies to promote local 
development in the long term. In particularly 
degraded areas, the use of renewable energy 
sources, if properly included in a careful process 
of design and management, cannot only con-
tribute to the restoration of the territory and its 
landscape, but also to sustainable development 
of the local community. Thus, a proposal for the 
Municipality of Castel Volturno in the Province of 
Caserta has been put forward. The municipality 
has a surface area of   72 km2  and is characterized 
by exceptional landscapes, thanks to luxuriant 
Mediterranean vegetation, 27 km of coastline 
and the Oasis of Variconi, protected by the Ram-
sar Convention. The inland area of the Municipal-
ity, consisting of an old salt marsh, was reclaimed 

Xin Sui, Van Gogh Park in Reality, People’s Landscapes Third Edition.



Proceedings of the Fourth Careggi Seminar - Florence November 6, 2012 / Firenze 6 novembre 2012  31

Renewable Energies and Landscape

during the Fascist period. It is almost entirely 
abandoned and in a state of degradation. Due to 
the particular climatic conditions as well as the 
plant species present, the land is suitable for the 
production of energetic crops. This includes the 
cultivation of vegetables with abundant growth, 
which requires little manpower for planting and 
harvesting. These crops can be used in three dif-
ferent cycles: production of biodiesel, biogas and 
bio-alcohol. In the context of a concrete proposal 
involving several local entrepreneurs who have 
recently formed a consortium, the following 
questions can be asked: Why and how can the 
introduction of energy crops contribute to the 
development of the area? Why Castel Volturno? 
Will the resulting landscape scenario be compat-
ible with the specific environmental values  ? Why 
should entrepreneurs, institutions and the local 
community support the initiative? And how can 
they actually participate in its realization?

The proposal, actions and future development

The territory of Castel Volturno, for the most 
part, consists of an old salt marsh, which was re-
claimed during the Fascist period. It was divided 
into small farms and given in management to 
families of veterans who fought the First World 
War. This action was purely demagogic because 
the parcels of land, due to their size, were not 

suitable for modern agriculture. In fact, they 
were abandoned due to not being profitable. 
The initial crops of wheat, after the first years, 
progressively impoverished the ground and 
were abandoned, along with the cultivation of 
tomatoes as a result of the increasingly high la-
bour costs. Today, the large plots are used for 
the cultivation of forage as well as the breeding 
of buffalo. In fact, the production of protected 
origin cheese products represents the principal 
activity of the territory. The remaining undevel-
oped area,   about 30 square kilometers (3000 
hectares), is abandoned. In the summer, it be-
comes an arid, desolate moorland that contrasts 
with the green of the pine forests on the coast, 
and the inland areas cultivated with orchards 
and forage corn. Appropriate integrated cycles 
in succession of crops, possible in the area ow-
ing to its climate and soil composition, allow 
for the production of the three previously men-
tioned bio-fuels. In addition, the organic frac-
tion of the breeding of the buffalo, the serums 
from cheese production, the muds of the waste-
water treatment plants as well as the organic re-
fuse from the human settlements can be used 
to produce energy. In order to avoid the territo-
rial resources being exclusively used for energy 
purposes, it is still possible to produce animal 
feed as well as solid and liquid fertilizers for the 
natural reinstatement of the organic and nitrog-
enous component of the crop grounds. The im-

Fig. 1. Castel Volturno, lakes district (picture by Gino Spera).
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plementation of energy crops of safe financial 
remuneration, amounting to about 1000 euro 
net per hectare, would bring an annual capital 
of 3 million euro to the territory, for a surface 
of   30 square kilometres. From a landscape point 
of view, the crops would result in an environ-
ment that would closely resemble the green 
and luxuriant reclaimed marshland. Finally, the 
regeneration of the culture of the land would 
have several beneficial influences on the local 
microclimate, moderating the thermal excur-
sions and regularizing the atmospheric precipi-
tations. A fundamental partner of the project is 
the agricultural sector, which will focus on crops 
to increase the profitability of the marginal and 
unproductive land.

The legislative framework and best practice

According to Directive 2009/28/EC of the Euro-
pean Parliament on the promotion of energy 

from renewable sources by 2020, 20% of the 
gross final energy consumption of the Europe-
an Union shall consist of energy produced from 
renewable sources. Each State member shall 
contribute to the achievement of this objec-
tive, and for each a specific quota was negoti-
ated – for Italy, it is 17%. According to Eurostat 
data, the current percentage is about 7%. In this 
context, the Mossi& Ghisolfi Group is realizing 
a bioethanol plant for the production of elec-
tricity in the Province of Vercelli. From 2012, it 
will produce second generation bioethanol us-
ing biomasses coming from wood and celluloid 
available in the local supply chain, not destined 
for consumption. ENEA, the Piemonte Region 
and the Polytechnic of Turin are among the 
partners of an initiative which will create eco-
nomic revenue for the entire community. This 
partnership demonstrates a project synergy 
among the major stakeholders in the area. The 
plant will have a limited impact on the environ-
ment, thanks to the characteristics of selected 

Fig. 2. Castel Volturno, Oasi dei Variconi (picture by Archizoom).
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biomass for the production: the Arundo Donax, 
which is the common reed, has a high capacity 
for carbonic anhydride sequestration, and grows 
on marginal land with low water consumption. 
A bioethanol plant will also be built in Partinico 
in the Province of Palermo. This has been made 
possible through an agreement between the 
local administration and entrepreneurs, thanks 
to the variation of land use in relation to the 
landscape value and expectations of the com-
munity. 
These two examples can be considered models 
for the undergoing project of the consortium of 
entrepreneurs in Castel Volturno. Institutional 
cooperation, which includes the University of 
Piemonte, is an important reference. In fact, in 
the case of Campania, universities and research 
centres will eventually participate, with them 
already investing in scientific projects related 
to the abundance of the common reed in the 
area. The Sicilian example can also be compared 
to the specific context of Castel Volturno due to 

the necessary agreements between institutions 
and entrepreneurs, in a territory, which today, 
still lacks a definitive tool for urban and land-
scape management.

References

Capriglione Jolanda. Lo sguardo mimetico. Sarno (SA), Ediz-
ioni dell’Ippogrifo, 2009.

Ciambrone Alessandro. Il Sistema Turistico Locale della Pro-
vincia di Caserta e la Città di Castel Volturno, ricerca PRIN 
2007-2009, Edizioni Centro Stampa d’ateneo, Università 
Mediterranea di Reggio Calabria, 2011.

Gambardella Carmine. Le vie dei mulini. Territorio e impresa. 
Napoli, Edizioni Scientifiche Italiane, 2003.

Haumont Bernard. Le patrimoine mondial de l’humanité. 
Des monuments aux paysages : quels classements ? Pour 
quelles valeurs ? In Marcel O. Paysages, modes d’emploi. 
Pour une théorie générale du paysage, à paraître aux 
PUL, 2006. 
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Now that Italy has aligned itself with European 
policies including binding commitments in the 
field of renewable energy and the move toward 
energy efficiency – the only strategy for cop-
ing with energy demand which is destined to 
increase due to world population growth, the 
increase in immigration and new social needs 
– is for greater knowledge of the technologies 
related to renewable energy sources that miti-
gate climate change and do not pollute like fossil 
fuels. Greater critical awareness is also needed, 
in line with the reaffirmed Rio + 20 summit, rec-
ognizing the critical role that energy plays in the 
green economy, which, according to UNEP, is an 
economy that stems from human well-being and 
provides greater social equity among nations, 
where resource efficiency is guaranteed and is 
very strong, while pollution and CO2 production 
is very low, and natural capital is valued even 
economically for the benefit of the poor. 
The cultural and political context surrounding 
renewable energy today is very different from 
the 1990s. If so far it has been tied to technology 
use and NIMBY movements, it now includes the 
international commitments to reduce CO2 quo-
tas released into the atmosphere, and to create 
significant environmental benefits we consider 
socio-economic and developmental for local 
people, and new management opportunities. 
All this implies re-adaptive policy-making and 
governance, from local to national, defining a 
framework that connects areas and which may 
offer important positive externalities, in joint 
management.

We refer in particular to hydraulic power fields 
produced by mini hydropower and micro sys-
tems, where important companies put forward 
modest proposals during the flood of November 
2010, which highlighted the mismanagement 
and poor protection of rivers, lakes and aquifers 
in our country. With this important proposal for 
flood prevention and water usage for mini-hydro 
plants, a historical analysis is also useful, showing 
that Veneto, with its dense network of water chan-
nels that feed major rivers, is a fertile ground for 
hydraulic reclamation policies in a modern way. It 
is interesting to consider an historical analysis of 
reclamations occurring since the 11th century un-
til the end of the 19th and 20th centuries, with the 
creation and implementation of modern water-
scooping machines, which have recovered acres 
of marshy land for agriculture and still ensure the 
hydraulic safety of places, which are neverthe-
less fragile territories and a complex drainage 
system. The proposal to link alluvial flood pre-
vention with the production of hydropower is 
therefore very relevant in Veneto, due the dense 
network of rivers and canals crisscrossing the re-
gion, flowing into the rivers further along and for 
the strong hydraulic risk of these places.
While in some European countries there are as-
sessments and certifications for plants that pro-
duce less than 10MW, in Italy the procedures are 
lengthy and are still considered uneconomic, 
even for the private sector, which is barely incen-
tivized to make these investments. But while the 
large conventional hydroelectric plants require 
the submergence of large areas, with associated 
environmental and social consequences, small 
hydroelectric plants, if designed properly, are 
easily integrated into local ecosystems.
In Italy the Legislative Decree n°152 / 2006 states 
that all waters are owned by the State and be-
fore installing a small hydroelectric power plant, 
permission is required for water  usage; the 
concession is limited in time and is tied to the 
need to achieve quality standards, so it cannot 
be separated from planning and environmental 
impact assessment procedures. It is very impor-
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tant to respect the established parameters for 
the minimum vital downflow (DMV), normalized 
by Ministerial Decree of July 28/2004, and that 
is the minimum amount of water that must be 
ensured for aquatic biocoenosis survival that var-
ies in different EU Member States. Even the defi-
nition of mini hydro plant is not unique, in Italy 
for example mini hydro plants are considered all 
those that rated < 3000kW, the construction au-
thorization of a hydroelectric plant is regulated 
by Legislative Decree N° 387/2003 transposing 
the European directive on renewable energy 
N°2002/77/EC that delegates such functions to 
regions, providing  the Conference Services re-
course, through a single procedure. The propos-
er must evaluate environmental compatibility 
and the alternatives in the choice of the site, and 
proposed works should not affect other works. In 
addition you must submit full technical reports 
of precipitation data and capacity, although a 
weak point of the legislation is still the lack of 
standard guidelines on documentation to be 
submitted. Following approval of the Water Di-
rective (2000/60/EC), more restrictive measures 
for ecological protection of water bodies will be 
progressively introduced, in order to preserve 
the “good ecological status”.
Mini hydro installations can be used for irrigation 
purposes along canals and canal networks for 
agriculture or ecotourism, by creating adjoining 
areas for recreational uses. In fact in some stor-
age tanks maintain the daily water level suffi-
ciently high to allow recreational fishing or other 
recreational activities, so that only part of the 
total available volume can be accumulated for 
hydroelectric purposes. Another interesting use 
is flood protection: in many small hydro plants 
the watercourse banks near junction works must 
be modified, and raised over their normal share. 
This action has the effect of increasing the per-
missible water level and therefore also the extent 
lifted by the bed in case of flood. Another way to 
achieve flood protection is the use of a possible 
reservoir for accumulating volumes of water dur-
ing the floods.

We hope that in the future there will be more 
desirable management practices, taking into ac-
count significant economies of scale which may 
be co-managed by multiple sectors, such as wa-
ter and energy, and which may involve favorable 
externality implications for other sectors, primar-
ily for agriculture and irrigation practices but also 
for the development of ecotourism, the recovery 
of rural villages and, in a word, for local develop-
ment.
This “dynamic landscape” will invest increasingly 
in natural capital and ecosystems based adap-
tation. The impact of interventions in terms of 
economic and social development, as well as 
environment, are part of socio-ecological envi-
ronmental systems resilience, where renewable 
energy sources are a nexus between mitigation 
and adaptation to environmental change policy 
strategies, often divided into different levels at 
which they operate, from national-international 
mitigation strategies to local and national-adap-
tation ones.
There exists therefore a need for a rewording 
and reorganization toward what Adger has de-
fined as social resilience: “the ability of groups or 
communities to cope with stresses and external 
disturbance as a result of social, political and en-
vironmental change”. Marshall et al. (2007: 360) 
take a more pluralistic approach to social resil-
ience and define it as “individual resilience and 
the low flexibility with which resource users can 
cope and adapt to changes in resource policy”. 
The focus is therefore on the adaptive manage-
ment of landscape and planning for renewable 
resources and the management of resources, 
bearing in mind the definition of landscape 
management provided by the European Land-
scape Convention, which states that one must 
pursue objectives including the social dimen-
sion, where the landscape is a product of the 
interaction of nature and society. 
Thus its management must incorporate the so-
cial dimension, with both its aspects of being 
an object of study and the subject of manage-
ment.
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Abstract
We consider the impact of new geothermal power sta-
tions in an area where the economy is based primar-
ily on the beauty of the landscape. Considering two 
economic variables, property values and the number 
of people employed on farms (offering farm-stay ac-
commodation), we assume that the intrinsic value of 
the properties increases with distance from negative 
landscape features (geothermal power stations). 
The market value of the properties is given by the rela-
tionship between supply and demand, and is affect-

ed by the phenomenon of “gentrification”. A similar 
model also applies to farm income, the market value 
of which is affected by landscape and by the dynam-
ics of supply and demand. By analytical computa-
tions and computer simulations we analyzed market 
evolution and compared the results with data from 
the Casole d’Elsa-Radicondoli-Pomarance-Larderello 
area (Tuscany). The results show that the market data 
is in line with the theoretical predictions. The main 
result is that the costs of the geothermal power sta-
tions for the people living in the area are greater than 
the benefits. The study suggests that in a landscape 
of great scenic value, only small domestic plants are 
possible and that best policy would be to encourage 
investments related to gentrification, developing ac-
tivities that increase landscape value, such as high 
quality agriculture.

Keywords: models, simulation, economics, landscape, hedo-

nic theory
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Introduction

Economic models based on hedonic price the-
ory [1] postulate that the price of landed prop-
erty is formed by different factors. Some, such 
as cost per unit area, are easily measured; oth-
ers, such as social environment, crime level and 
landscape value, cannot be measured directly. 
After the first analyses of the foundations of this 
theory [1][2], econometric methods were devel-
oped to quantify these variables, considering 
various real cases [3]. Hedonic price theory was 
also recently used in models describing the re-
lationship between the housing market and so-
cio-spatial segregation [4]. Social fragmentation 
was analyzed against distance from the town 
centre, under the hypothesis that the centre 
was the place where hedonic quantities had the 
highest values. This hypothesis of monocentric 
town was formalized by introducing an intrin-
sic value function that decreased with distance 
from the centre [4]. The model can be general-
ized to the housing market in prestigious rural 
environments, such as the Tuscan countryside, 
postulating that the intrinsic value function in-
creases with distance from negative landscape 
features.
The market for country houses in Tuscany has 
increased in recent decades, with an increase in 
value of farms and a change in social structure, 
attracting high-income buyers. Unlike in cities 
[4], the phenomenon of rural gentrification does 
not seem to have produced social segregation.
Beautiful landscape, quality of life, good services 
and historical and socio-cultural factors are vari-
ables difficult to quantify but which have nev-
ertheless affected the economic value of rural 
houses in Tuscany. 
Following the method described in [4] we there-
fore studied how and to what extent the distri-
bution of economic value of houses is altered by 
negative landscape features, such as power sta-
tions, and we simulated the possible evolution 
of the housing market in the presence of these 
features.

Methods

Numerical simulations were used to create hous-
ing landscapes including a minor town centre 
and a set of houses scattered in the rural land-
scape. The distribution parameters of the houses 
were obtained from analysis of the Tuscan mu-
nicipalities Casole d’Elsa, Radicondoli, Castelnuo-
vo Val di Cecina and San Gimignano, which have 
minor centers surrounded by scattered farm-
houses [Fig. 1]. In the simulated landscape we 
inserted negative elements and introduced the 
maximum intrinsic value and an intrinsic value 
function that increased with distance from the 
negative features. 
The intrinsic value function was chosen to be 
consistent with the housing markets of Val d’Elsa 
and Val di Cecina, where there are large differ-
ences between farms close to the geothermal 
power stations of Larderello, Radicondoli and 
Castelnuovo Val di Cecina, and those for example 
in the municipality of Casole d’Elsa, where the 
power stations are only visible in the distance [5]. 
The simulated landscape of initial economic at-
tractiveness is shown in Figure 2, where the pres-
ence of negative features (in red) modifies the 
intrinsic attractiveness of farms (in green). Darker 
colors in the attractiveness field indicated lower 
attractiveness values.
To determine whether the market substan-
tially affects this economic attractiveness in the 
landscape, and hence compensates the loss of 
value due to negative landscape features, we 
simulated a series of economic transactions of 
buyers with different economic possibilities. We 
postulated that the value of a house increased 
with the number of transactions, because in a 
given range of economic possibilities, the most 
attractive houses are bought and sold. We also 
assumed that transaction price was a convex lin-
ear combination of demand and supply, and that 
the probability of a potential buyer going to see 
a house depends on its attractiveness. After ev-
ery transaction, the attractiveness was up-dated 
and the house was put back on the market.
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Fig. 1.  A possible urban and rural buildings distribution. The vertical axis shows the number of houses, which are 
more dense near the historical center.

Fig. 2. The attractiveness field at the beginning of the simulation, before the market is modified by the presence of 
the power plants. The dark area represents the minor attractiveness. The red and the green circles are the plants and 
houses respectively.
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Results

The simulations showed that the market tends 
to propagate loss of attractiveness determined 
by negative landscape features [Fig. 3], shifting 
transactions to areas further from the power sta-
tions. This result is confirmed by the analyses of 
various authors [6] with regard to the influence 
of nuclear power stations on house values in the 
U.S.A., where health risk was chosen as a hedonic 
quantity instead of a landscape value.

The simulations also showed that the expan-
sion of less attractive areas shifted the market to 
more distant resources with high attractiveness. 
The phenomenon is also caused by the fact that 
the number of farms is limited and building new 
houses could further damage the landscape. 
This form of housing segregation has already 
been observed at Casole d’Elsa, where the high 
value of properties in certain areas was also 
determined by the loss of attractiveness of the 
adjacent areas of Larderello, Castelnuovo Val di 

Fig. 3. The attractiveness field after 20 simulation steps, for 6 buyers with different willingness to pay (k). The less at-
tractive area diffuses and pushes the attractiveness toward the white zone.
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Cecina and partly Radicondoli, in the exploited 
geothermal belt. Similar results were obtained 
simulating the farm-stay market, in which trans-
actions were rent for short periods instead of 
buying and selling.

Conclusions 

If a substantial percentage of farmhouses belong 
to agricultural landholders and/or farm-stay 
businesses, the results of the simulations indi-
cate that economic development that conserves 
housing values without freezing the market can 
be obtained by increasing the intrinsic attractive-
ness of the properties. This aim can be achieved, 
for example, by farming the land, extending 
activities connected with the conservation and 
valorization of landscape, such as quality agricul-
ture. The farms whose value increased can thus 
maintain and even increase this value by invest-
ing in and enhancing the hedonic value of the 
landscape.
In this context, power stations, if necessary, 
should be situated inside the farms, leaving the 
intrinsic attractiveness field intact and modifying 

housing values through the market. Small energy 
plants that do not impact on the landscape may 
increase the economic value of houses and have 
a positive influence on the rural economy by in-
put of electrical energy into the grid, or by using 
the energy directly for agricultural activities.
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Introduction - Aims

A proposal point of view of Landscape and Ener-
gy interprets it as an opportunity to create “new 
landscapes” (referring to the ELC), by new holistic 
strategies. Occasionally this means re-thinking 
our traditional rural landscape, to re-discover 
sparing techniques.
In the current crisis, the importance of agricul-
ture is clear, as the recent bill concerning soil 
consumption, presented on the 14th of Septem-
ber by the Italian Ministry of Agriculture, attests, 
in an attempt to provide some rules governing 
the continuous loss of productive soil. 
Culture and agriculture are the main resources 
for development in Italy, facing territorial trans-
formation, energy demand and climate change. 
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The intimate nature of rural landscapes is closely 
linked to transformation. Starting from the sea-
sonal cycle and the rotation of crops, fitting dif-
ferent production techniques and market trends, 
innovation has always determined and increas-
ingly determines the accelerating change of rural 
landscapes. The challenge of sustainability fosters 
a particular sensibility towards “green” economy 
amongst entrepreneurs, inspired by environ-
mental respect and oriented towards a dialogue 
with local communities. In recent years we can 
observe an increasing interest amongst some 
Italian companies with high quality production, 
wine for example, in projects and actions aimed 
at saving energy, using renewable resources and 
reversible plants to reduce impacts (such as in-
troducing floating photovoltaic panels on water 
retention ponds, artificial pools or quarry lakes; 
re-cycling materials and waste products or opti-
mizing the water cycle inside the farm by the re-
use of irrigation water). Learning from our rural 
tradition, we can imagine new social models for 
responsible sparing and a non-wasteful lifestyle, 
by a creative glimpse of new future agricultural 
landscapes. 
New technical solutions can offer interesting 
hints and suggestions, but we need an adjust-
ment of norms. For a new landscape approach 
we need to identify a way of confronting not 
only the formal aspects or the control of visual 
impacts. New rules for a better landscape proj-
ect means promoting the research of integrated 
and intelligent strategies in a global approach, 
to combine energy conservation and landscape 
development. 

Case Study - Best Practices 

In the case-study of Tuenetto di Taio (Val di Non) 
in Trentino (Italy), an intelligent research project 
by Tassullo Materials Spa has succeeded in find-
ing a new solution for a better future landscape, 
balancing environmental sustainability and so-
cial and economic acceptability.

Apples and rocks, tradition and innovation, new 
sparing landscapes, water and landscape conser-
vation: from underground, in the mine galleries 
under the mountain of Predaia, an idea for the 
future makes the concept of sustainability con-
crete, translating it into measurable advantages.
The identity of local agriculture becomes a proj-
ect developing local peculiarities, with the posi-
tive integration of economic development and 
competitiveness.
It is one example of a smart and complete ap-
proach on a large scale, involving a private firm, 
different administrative entities (Province of 
Trento, local Municipalities and Communities), 
agriculture actors (Melinda Consortium in primis) 
and researchers (University of Trento and Mach 
Foundation) in territorial collaboration.
In the mine caves inside the mountain, caused 
by the extraction of dolomite limestone to pro-
duce pre-mixed materials for the construction in-
dustry, there is a geo-thermal potential that can 
be used for the underground storage of apples, 
borrowing from the experience of underground 
storage in Nordic countries, with the scientific 
support of the Norwegian Technical University 
of Trodheim (NTNU). The Non Valley yields the 
only DOP (protected origin denomination) apple 
(since 2003) in Italy: with this project it is possible 
to increase the value of this product while spar-
ing resources and reducing impacts.
The project is also important because it address-
es the existing community, not only the apple 
consortium, but also the quality of life of the 
population. During the hydro-geological studies 
of the dolomite ore deposits, a source of drink-
able water was intercepted, so underground wa-
ter catch basins (400.000 cubic meters) will be 
realized for the community and for the irrigation 
of crops. Environmental respect and dialogue 
among the Municipalities of Vervò and Taio, the 
land improvement consortium, other rural oper-
ators and the resident population, was achieved 
through a shared “water agreement” signed in 
2010. Even the industrial production of building 
materials will be completely automated and lo-
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cated inside the mine. It is an unusual collabo-
ration of agriculture and industry: the emerging 
message is the idea of a healthy apple, produced 
by a wholesome and attentively cared land-
scape. 
For its realization the regional law concerning the 
mining activities has been changed, introducing 
both the concepts of underground water reten-
tion basins and apples conservation.
It strengthens the well-known image of the apple 
from Trentino, made without pesticide, but using 
the natural competitors of apples parasites, add-
ing a plus-value to the product: “apples stored 
inside the caves, saving landscape”.

The first operative experimental cool storage cell 
has already been built in the Rio Maggiore mine 
in a controlled atmosphere (for 120 tons of ap-
ples), which makes it possible to evaluate the ef-
ficiency of the underground solution. The under-
ground storage can be increased by subsequent 
lots, following the extraction activities.

Conserving apples inside the tunnels means spar-
ing resources. First of all the project saves energy 
to cool apples (saving 53% of energy) and allows 
a considerable saving of water (60.000 cubic me-

ters/year actually used to cool the refrigeration 
fluid used in systems). The underground storage 
avoids using insulate components to protect the 
apples from the heat (1.9 cubic meters of insu-
lating panels for every 100 tons of apples, that 
are utilized in traditional warehouses and which 
must be disposed in landfills after their limited 
working life), thanks to the low thermal conduc-
tivity of the rock and its practically indefinite 
thickness. The most significant impact of this 
project concerns the conservation of agricultural 
land to stock apples above ground (0.45 square 
meters/ton for the conservation + 0.22 square 
meters/ton for the storage of containers). 
Through this project it is possible to reduce the 
impact of large scale production of apples. The 
expected increase in the production of apples 
will be planned without soil loss due to the 
building of new warehouses and storage areas 
for containers. The empty storage containers 
can also be located in the underground tunnels, 
without the risk of fire or vandalism.

The slogan “first apples in the world to be stored 
in a cave” will focus on the increased value of the 
product, based on a sustainable strategy.
This project can be a tremendous opportunity 

Figg. 1 and 2: (left) The apples from Val di Non and the Castle of Valer in Tassullo (Tn).
(right) The quarry-gallery. 
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with environmental benefits and a positive im-
pact on the promotion of the territory and the 
image of the product on the market, with signifi-
cant implications for educational tourism of the 
underground caves. 
A route for visitors could show the innovative low-
impact techniques for the storage of the apples, 
learning from traditional cellar-conservation, 
proposing a unique experience inside the mine, 
relating to a wide range of knowledge, from ge-
ology to territorial saving and energy sparing. 
Finally, the conservation of apples would repre-
sent an expression of the research of maximum 
organoleptic quality through minimum energy 
costs, using the particular characteristics of the 
landscape.
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Abstract
While in the historic exploitation of renewable 
sources -sun, wind, water, biomass- the produc-
tion and consumption areas, as well as the place 
of implementation, were closely linked, produc-
ing harmonious and environmentally consistent 
works (a windmill on a hill, a fulling stock next to a 
river), post-industrial revolution procedures based 
on specialization, production accumulation and 
transport, developed energy facilities unrelated to 
their areas of consumption and settlement. Mod-
ern renewable energies landed on this competitive 
scene of conventional facilities which, because of 
their decoupling with their environment, end up 
being alien objects over it.
While mentioned traditional industries responded 
to the exploitation of existing resources in a lim-
ited environment, industrial processes, prioritizing 
the purposes over the means –supposedly always 
available throughout the world – have generated 
a catastrophic energy culture of consumption and 
waste in continuous critical increase.
As a critique of this, some initiatives have sought 
to recover traditional methods combining them 
with new technologies. The distributed generation 
and the energy self-sufficiency opt for a coherent 
response to the fuzzy existence of energy: smaller 
production plants, according to the energy voca-
tion of each place and establishing production and 
consumption close to one another; prioritizing sav-

ings, passive air conditioning systems or autopro-
duction in homes.

Introduction

Many of the energies that we know today as re-
newable have been used by man throughout his-
tory; wind power to move boats or mill the grain, 
hydraulic power in textil industries, solar energy 
for obtaining building materials such as tiles or 
bricks, dry tissues or producing salt by desicca-
tion. The biomass supply is maybe the most used 
energy source historically; both to produce heat 
and light and for the cooking of food, as a materi-
al for construction, for treatment and to feed ani-
mals, etc. All of these were usages and customs 
of a time prior to the discovery of electricity or 
the engine explosion, to the expansion of the in-
dustrial revolution and the associated capitalist 
model, based on consumption and the increase 
in monetary transactions as means of ensuring 
future progress. They correspond with periods of 
scarcity, of material and health deficits, in which 
the quality of life was not yet directly associated 
with a high level of production, and in particular 
of consumption of resources and energy. How-
ever, all these industries and models of energy 
construction have left a heritage that seems to 
us today, in its visual appearance, as exemplary 
and harmonious. Wind mills, fulling mills and wa-
ter mills, primitive industries, furnaces, ironworks, 

Fig. 1. A windmill on a hill.
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saline plants etc. are presented as beautiful and 
harmonious constructions because of their sta-
tus of being anchored to a field and a function 
that connects them in a relationship of mutual 
need: materials and techniques specific to each 
location, set between the resources and condi-
tions of each environment (a windmill on a hill, 
a fulling stock next to a river) and the role of the 
creation, of the human artifact, linked to a need.

Materials

In energy-related activities, as in all productive ac-
tivities, we can ask ourselves about the relation-
ship of the activity itself with three main aspects: 
the production area, the consumption area, and 
the physical environment or support where it is 
carried out. Thus historically we find that these 
three aspects were closely related, resulting, as 
already said, in a visual expression or appear-
ance of harmony and deep functional meaning. 
Perhaps the perfect expression of this idea is the 
sailing ship; the production and consumption of 
energy, as well as its source, are developed in the 
same vessel, even though it is in movement, the 
relationship with its environment is extremely 
harmonious and functional. The typical methods 
of the industrial revolution, however, in search 
of increased efficiency and productivity, and fa-
cilitated by the development of transportation, 
communication and electricity systems, estab-

lished a disassociation between these factors. It 
was also conditioned by the economic advan-
tage that the accumulation in production and ef-
ficiency in transport networks supposed, against 
more distributed and scattered models.
Thus, renewable energies landed in the midst of 
a growing ecological awareness, as a remedy to 
the consumerist model as well as to the exhaust-
ibility of resources and the unsustainable levels 
of pollution; but they were conditioned by the 
scene of competitiveness and the rules of the 
game that conventional production plants, of 
fossil fuels mainly, had already established. That 
is why many of the renewable installations of to-
day correspond to the model of concentration 
in large plants, and accumulation in the hands 
of powerful energy companies. In these installa-
tions, even if they are of renewable sources – and 
unconsciously producing a positive impression 
on the viewer – we find that, of the three afore-
mentioned aspects, they poorly respond to one 
of them: the production areas are absolutely sep-
arated from consumption areas – because they 
revert to a general network – and the only thing 
that unites them to their location is the existence 
of the energy source –wind conditions, high sun 
exposure, proximity of forests, etc., but their lo-
cation is actually determined by other “strange” 
interferences: political conditions, economic ad-
vantages of the location, etc. Thus, wind, solar or 
biomass production plants are – not very differ-
ently as it happens from thermal power stations 
or otherwise – “alien” objects, embedded in a 

Fig. 3. Energy facilities looking like “alien” objects over 
the territory.

Fig. 2. A mill beside a river.
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territory but without any relationship, beyond a 
merely practical or economic one, with it. Some-
times, when the production object is beautiful, 
and is positioned in a relatively abstract environ-
ment, as is the case with some wind farms, the 
print is beautiful, spectacular. Most of the time, 
however, the result is a disassociation, an inhar-
monious ugliness.
If the poor and outdated energy resources men-
tioned at the beginning responded to the condi-
tions and methods of what Levi Strauss called the 
craft man, in which each community sought the 
necessary resources for their livelihoods in an envi-
ronment at their fingertips, the current methods de-
rived from industrialism have produced the illusory 
impression that means are inexhaustible, as they 
are in an imperceptible entire planet, and what mat-
ters is the purposes we can allow ourselves whith 
those means. Purposes which, in addition, must 
always be on the increase. This has led to the cata-
strophic ecological results visible by all today, and 
has created an awareness in the individual of an 
inexhaustibility of resources, a tendency to waste, 
an obsolescence, a constant renewal limited only 
by the availability or lack of money with which one 
can or cannot buy what one needs.

Case Studies: Best Practices

The current crisis, however, has questioned many 
of the approaches of the ultra capitalist and ultra 
industrialized (systematic, specialized) model of 
production and consumption, and in reaction to 
this, diverse experiences and initiatives, in the 
energy field as in many others, seek for a way of 
some kind of dialectic between traditional pro-
duction and ways of living, and the benefits that 
technique and technology bring, rather than a 
radical break as the one posed by the champions 
of progress at all costs. Some of these experi-
ences, within the field of energy production, and 
with a significant impact on the visual aspect of 
it all, can be classified in two main groups or con-
cepts: those relating to the so-called distributed 

power generation, and those relating to energy 
self-sufficiency experiences developed by certain 
institutions, settlements and more or less isolat-
ed communities. 
Distributed generation is a global trend that al-
ready exists for some time in close connection 
with the reduction of individual consumption, in 
pursuit of a link to the business model of accu-
mulation and high consumption that also arrived 
at the field of renewable energy. In this sense we 
find the regression of projects in the US from 
large hydroelectric power plants to the so-called 
“micro-hydraulic” ones; the construction regula-
tions that hold the production of thermal energy 
through individual thermo-solar systems in pri-
vate residences, or a type of construction that 
reduces thermal transmissions and promotes 
energy efficiency of an inert type, as well as pas-
sive air conditioning systems, solar protection, 
ventilation, etc. Also, the management of storm-
water and organic waste in private homes are in 
this vein. All these are initiatives that evidently 
harm consumption. In summary, we can estab-
lish the criterion of the distributed generation as 
a willingness to exploit the energy vocation of 
each location, and establish as close as possible 
production and consumption.
Very much in line with the above would be 
certain initiatives of energy self-sufficiency. De-
veloped by more or less isolated communities 
such as universities, island settlements etc., 
they are characterized by their tendency to get 

Fig. 4. Distributed Generation sketch.
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the best possible performance from various lo-
cal sources, as well as by a following adjustment 
of consumption to the availability of these re-
sources. Obviously, this results in the creation 
of a genuine ecological awareness emanating 
from the need to adjust consumption to the 
availability of resources in a close environment. 
We can mention experiences such as the geo-
thermal energy plant of the University of San-
tiago in Chile, systems of digesters for methane 
production from agricultural waste in Bolivia or 
India, or island communities such as the island 
of Samsø in Denmark, Vineyard Island in the 
United States or the proposals for El Hierro in 
Spain; they are based on a comprehensive mix 
of local energies with small wind-power, solar 
or cogeneration and biomass plants, in a closer-
to-the-consumer-managed model, that is inde-
pendent, in some of these cases, of the perni-
cious influence of the supplying companies.
The greatest contribution of these projects, how-
ever, is the creation of a genuine ecological con-
science forced by the necessary adjustment of 
power consumption to the existence of limited 
energy resources. In addition, it is hoped that 
they result in the creation, as in the past, of more 

harmonious energy structures with their deploy-
ment environment.

Links

Martha’s Vineyard island
http://vimeo.com/7927648

Samso Island
http://es.wikipedia.org/wiki/Sams%C3%B8

El Hierro project
http://www.elhierro.es/files/Proyectos/Resumen%20

proyecto%20central%20hidroeolica.pdf 

( y2 )
http://www.proyectoelhierro.es
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The landscape of the Pontine Plain is charac-
terised by a historic, archaeological and natural 
heritage of great value. It can be described as 
composed by the following:
- reclamation landscape: the land reclamations 

carried out by the popes (XV – XVII century) 
and the definitive reclamation of the 1930s. 

This landscape is characterised by the canals 
(used both for draining the water and for irri-
gation), the “foundation towns”, the draining 
pumps and the farmhouses;

- landscape of the “Via Appia”: a long, straight 
stretch of road cutting through the Plain from 
Cisterna to Terracina, together with its settle-
ments, bridges, monuments and coaching 
stations;

- landscape of the Circeo National Park, with its 
dunes and coastal lakes, Mount Circeo and 
the forest.

Since the 1970s, such landscapes have under-
gone a severe transformation, caused by urban 
sprawl along the reclamation roads, intensive 
agriculture with its greenhouses, and in recent 



 48  Proceedings of the Fourth Careggi Seminar - Florence November 6, 2012 / Firenze 6 novembre 2012

Quaderni di Careggi - Issue 04 / No. 4 -  3/2013

years, renewable energy plants, in particular 
ground-mounted PV systems. Almost one hun-
dred PV plants of considerable size have been 
built in the Pontine Plain, covering an area of 
hundreds of hectares.

The Region of Latium, in collaboration with the 
Province of Latina, as a pilot within the activities 
of the “Enerscapes” project (co-funded by the Eu-
ropean Union), has started a programming pro-
cess for assessing the impacts and managing the 
future of these transformations.
This process starts from the analysis of the spatial 
planning data (Regional Landscape Plan, Provincial 
Energy Plan), defining possible RES development 
scenarios and identifying possible interventions 
and actions compatible with landscape, through 
the elaboration of specific “Action plans for RES 
development”. The method used for the defini-
tion of such plans envisages a public participation 
process involving key stakeholders, who are asked 
to discuss and assess a number of alternative sce-
narios regarding spatial transformations.
The starting point of the pilot concerning the Pon-
tine Plain was the construction of a geographic da-
tabase containing all the basic information, which 
supported the elaboration of the RES development 
scenarios. Through the analysis of the Provincial En-
ergy Plan and the database of the existing plants, 
the baseline scenario was defined. The Baseline 
Scenario describes the evolution of the current 
conditions without the implementation of the Ac-
tion Plan or any other specific intervention (“busi-
ness as usual”). The Baseline Scenario represents 
the development of renewable energies in the area 
in the following 5/10 years, respecting the current 

regulations, incentives and trends, and the national 
and regional objectives regarding the reduction 
of greenhouse gases. Such a scenario involves an 
uncontrolled development of large-size PV plants, 
especially in agricultural areas not subject to con-
straints, which would lead to a further loss of cultur-
al and ecological landscape value. Different types 
of ground-mounted PV plants can be seen.

Starting from the Baseline Scenario, four alternative 
RES development scenarios were elaborated for the 
next ten years, and for each of them the annual en-
ergy production was calculated, indicating on which 
types of area the plants would be built. The area of 
the Pontine Plain was divided into four land cover 
macro-categories: urban residential areas, produc-
tive areas, agricultural areas and natural areas. 
Scenario 1 represents the case where priority is 
given to the protection of landscape and biodi-
versity. RES plants are located almost exclusively 
in urban and peri-urban areas, avoiding large 
plants in areas with landscape value. In rural ar-
eas, the agricultural functions are given priority, 
allowing only small plants, integrated into exist-
ing buildings and mainly for auto-consumption:
- as regards photovoltaics, only plants integrated 

into existing buildings and warehouses are al-
lowed, and plants in historic town centres (as 
considered so by the existing constraints and 
landscape planning norms) are not allowed. 
As regards agricultural areas, only small plants 
on farm buildings are allowed, whereas it is 
not allowed to build new PV greenhouses; nor 

Fig. 1. View of the Pontine Plain and the coastal lakes 
from Mount Circeo.

Fig. 2. Satellite view of the Municipality of Sabaudia, 
next to the Circeo National Park. 
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is it permitted to build plants in natural areas;
- biomass plants can only be of small size, and 

located in areas without constraints; energy 
crops, or the transformation of existing crops, 
are not allowed. It is possible to build small 
plants producing biogas from livestock waste, 
integrating farm activities.

Scenario 2 represents a balance between land-
scape and RES production, but with particular at-
tention to the value of the cultural and ecologi-
cal landscape, and preferring plants in urban and 
peri-urban areas:
- PV plants have to be integrated into existing 

buildings, but not in historic town centres and 
constrained areas; in agricultural areas not sub-
ject to constraints, it is possible to integrate PV 
plants into existing greenhouses;

- small biomass plants are allowed in farms, and it 
is possible to convert existing crops into ener-
gy crops, but not on plots of land with valuable 
cultivations; peri-urban areas and uncultivated 
land are rather preferred for energy crops.

Scenario 3 also represents a balance between 
landscape and RES production, but with more 
importance given to RES production:

- building-integrated PV plants are preferred, also 
in constrained areas, areas appurtenant to resi-
dential buildings, and public areas. In industrial 
areas, the maximum energy potential has to 
be exploited, also through the occupation of 
appurtenant areas. In agricultural areas, plants 
integrated into buildings and outbuildings, and 
small ground-mounted plants, are allowed;

- small and medium size biomass plants are al-
lowed; it is possible to convert existing crops 
into energy crops, but not on plots of land 
with valuable cultivations;

- in agricultural areas and along the coast, it is pos-
sible to install micro and mini wind plants.

Scenario 4 envisages the development of the 
RES sector, also accepting a certain degree of 
landscape deterioration or impoverishment. 
Plants are located in the areas with highest en-
ergy potential, without restrictions concerning 
their dimensions:

- as regards photovoltaics, there are no limits regard-
ing plants on existing buildings and appurte-
nances; whereas in the agricultural areas, where 
innovative energy production systems are inte-
grated with the farming activities, there are;

- as regards biomass, the “short distribution chain” 
is fostered through the increase of agricultural 
land used for energy crops; also, the use of bio-
mass imported from other areas is not exclud-
ed. Large biomass plants for the production of 
both energy and heat are also fostered. In this 
case also, areas with valuable cultivations are 
to be preserved.

The application of this method and criteria has 
led to the definition of a detailed picture of the 
possible landscape transformations in the Pon-
tine Plain. The scenarios have been elaborated 
for each municipality of the pilot area, and the 
energy produced has been calculated for each 
RES category and for each land cover category 
(Figure 3). The detailed description of the pos-
sible transformations of each “landscape sys-
tem” (as described by the Regional Landscape 
Plan) has allowed the assessment, at the local 
scale, of each scenario from environmental, so-
cial and economic points of view, and has led 
to the definition of actions and interventions  
compatible with the landscape of the Pontine 
Plain.

Fig. 3. Map of areas subject to constraints in the Pontine 
Plain.
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Abstract
The work undertakes the booming sprawl of pho-
tovoltaic solar modules on arable lands. In the 
Marche Region, such a change has come about 
with an exponential pace in terms of surfaces – so 
fast that permission to install new facilities is no 
longer granted with ease. The situation on the field 
is not known. Spatial patterns as well as farmers’ 
opinions are under investigation. Is this evidence of 
a new trend in the reallocation of resources? Or is it 
merely the eve of a new underrated dynamic? Solar 
technology isin any case a new promising frontier 
for the future of agriculture. The move is now up to 
the policy makers, for if they fail, there will be noth-
ing left other than land consumption and specula-
tive ventures.

Keywords: Solar Mirrors, Rural Land Change, Renewable Ener-

gy Farming.

Aims

During the last five years portions of agricul-
tural land -mostly arable- have been covered by 
photovoltaic (PV) mirrors in Italy. In the Marche 
Region in central Italy, such a change has taken 
place with exponential pace (Fig. 1) in terms of 
surface area: about 15,000 facilities with a to-
tal power of 892.538 kW from 2006 to date.  Is 
this growing interest of farmers in solar energy 
to be interpreted as  evidence of a new trend of 
resource allocation taking advantage of current 
innovations? Looking carefully we find a twofold 
situation. In some cases farmers have coherently 
acted in accordance with the current planning 

instruments in force (i.e. Article n° 311 of Rural 
Development Plans). As a result, solar facilities 
are fully integrated within the farming activities, 
providing for considerable energy savings. In 
other cases, farmers play second fiddle. Compa-
nies unrelated to farming lead solar energy and 
PV markets and scour the lands searching for 
parcels to be loaned. These are purely specula-
tive ventures the incomes of which incomes de-
pend on national economic incentives.

Materials- and Methodologies

To shed light on the specific situation on the 
ground, a first survey based on the visual inter-
pretation of BING® maps was performed in a GIS 
environment. The scope is to produce initial evi-
dence of the impact the modules have had on 
the landscape. The situation on the field is not 
known. The figure emerged from the initial re-
sults of our experimental survey, which has so far 
covered 70% of the regional surface, with more 
than 800 ha of arable land sealed due to photo-
voltaic solar modules. This equates to 12 football 
fields each year. This pace of growth has led gov-
ernmental bodies to come to a stand-still. New 
facilities on arable lands are therefore acknowl-
edged strictly under specific conditions in which 
energy production is equated to that of agricul-
tural goods (Decreto Monti sulle Liberalizzazio-
ni - art.65, LR 12 del 4.08.10 Regione Marche, V 
Conto Energia).
On the other hand, the interest of farmers in solar 
energy is being studied in the context of the Van 
der Ploeg framework (Fig. 3). This  sets the scene 
for potential directions of widening farm activi-
ties: deepening, broadening and re-grounding 
(Van der Ploeg et al., 2002). 

Open questions

For a better understanding of the phenomenon 
beyond its numerical dimension we refer to two 
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key issues as follows: is there any consistency be-
tween purposes and results, and what is the po-
tential for a new planning of rural landscapes?
The aims attempting to broaden the implemen-
tation of renewable energies are rooted in good 
intentions to challenge forms of sustainable de-
velopment (i.e. EU’s 2020 goals). Solar energy 
can indeed be embedded under the umbrella 
of “green solutions” so that we all recognize its 
implementation as a positive trend. However, 
the overall effects of spreading solar sinkers 
across the territory cannot in any way be under-
rated or misunderstood. The main drivers of such 

a relentless process must be subjected to an in-
depth evaluation. If it is true for facilities which 
need a large “canopy” of solar mirrors to capture 
sun beams, it becomes paramount when mirrors 
do not occupy top-rooves or sealed surfaces, but 
are sprawled covering significant portions of ag-
ricultural lands.
So far Italian policy makers and planners have 
based their reasoning on the conceptual vision 
that considers three “classic” typologies: nature 
conservation, agricultural lands and the urban 
environment. All three are considered as clearly 
separated and zoning has been the main tool 

Fig.1. The number of new planning permission grants in the Marche Region from 2006 up to the eve of 2011. The rate 
of growth follows an exponential pace (dashed line). From now on a plateau is expected considering the effects of 
the new national and international regulatory background.
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for planning. Despite the fact that awareness of 
environmental issues has forced people to open 
their mind to new debates, the strong catalytic 
power of planning discourse has centered the 
planner’s attention on peri-urban areas as the 
main challenge for the future of regional devel-
opment. This has led to a paradox for agricultural 
areas. Productive lands have thus been neglect-
ed by the planning debate. They are considered 
as places where there is no room for strategies, 
where choices are merely driven by economic 
factors (i.e. markets and the Common Agricul-
ture Policy). Not being a matter of interest for 
planners, the situation on the ground has, quite 
often, evolved in ways planners have not taken 
into due consideration (fig. 2). 

On the other hand, renewable energies are wel-
comed, especially if they open up new improve-
ment for farming income. This is achievable 
only if the new regime of exploitation of soil 
resources is clearly perceived by planners and 
land managers, and integrated within sound 
ad-hoc master plans. For ease of understanding 
and to frame the general setting of the situa-
tion described above in relation to the poten-
tial broadening of farming activities, figure 3 
showns the discourse deployed along with the 
Van der Ploeg framework (2002). Recalling the 
baseline idea of this project we can say that the 
three land use regimes are not separated. In fact 
they still co-exist in hybrid form. Planners see 
the reality of non-urbanized settings through 
a political-lens, in a way that does not allow 
them to understand fast emerging patterns and 
structures, because of layers of effects. The ideal 
vision and expectations they have (top-left in 
figure 3), quite often do not match the reality 

Fig. 2. The spatial distribution of the PV modules (red 
lines) within the case territory. The survey refers to the 
state of ground at the end of 2011. The resulting spot-
ted-pattern gives the magnitude of the phenomenon at 
a glance. The mirros have sprawled throughout the ag-
ricultural fabric.

Fig. 3. The paradoxical contrast of the ideal vision of 
planners and policy makers (upper-left), against the 
outstanding reality of ordinary agricultural landscapes 
(upper-right) set along with the van der Ploeg framework. 
The idealisation of agriculture (bottom-left) fails a whole 
range of possibilities for taking advantage of new poten-
tial incomes for farmers. On the other hand,  the absence 
of sound policies and institutional frameworks (bottom-
right) misses a whole set of occasions and reduces farmers 
to passive states where market opportunities are taken by 
external players outside the agriculture sector.  
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on the ground (right); where new structures 
(e.g. solar mirrors) emerge.

This new fast emerging singularity changes the 
value sets of people living in the territories in 
ways that laws and planning rules are not able 
to tackle. This reflects on the farming regimes. 
Planners’ view agricultural spaces as places for 
quality, restoration and wellbeing, even if ac-
complished (bottom-left), often through strong 
protective rules. 
This misses a whole set of possibilities for farm-
ers to broaden their income by expanding busi-
nesses re-grounding part of their resources to 
e.g. host renewable energy facilities. On the 
other hand, in of the absence of sound nor-
mative and institutional frameworks (bottom-
right) farmers suspend active management of 
their traditional activities shifting toward more 
rentable positions in the market. In this case, in-
comes are not generated by producing goods 
but merely by renting parts of their lands to 
external companies to exploit for solar energy 
production. In that case the van der Ploeg tri-
angle is sterilized and the majority of traditional 
farming functions are lost.

Results and conclusions

Once completed, the research aims to feed the 
debate on the role of new rural and farming in-
frastructures. With regard to renewable energy 
and landscapes within the specific study case, 
this should allow for a broadening of decision 
making, involving farmers and land managers to 
deepen the potential of integrating  PV modules 
within farm activities and to advocate for a new 
planning vision capable of considering them as 
new agricultural assets.
The first experimental evidence has so far 
shown an unpromising situation on the 
ground. 
Companies leading solar energy and PV mar-
kets, unrelated to farming, have scoured the 

lands searching for parcels to be loaned. These 
are purely speculative ventures which depend 
on national economic incentives. In our opin-
ion regional institutional bodies and agricul-
ture extension services did not react in the 
right way. 
They largely underestimated the evidence of 
an unbalanced sprawl of solar modules across 
the land, during the first phase of expansion 
from 2005 up to the second part of 2009. Dur-
ing this period planning permission was grant-
ed with ease. 
They shifted to a complete stand-still of grants 
when the evidence of increasing claims from 
a large portion of the public emerged and 
the suspension of governmental incentives 
became evident in the last part of 2010. All 
things considered, this does not make solar 
energy technologies over large surfaces any 
less promising, as they represent a new fron-
tier for the future improvement of sustainable 
agriculture. The possibility that these trends 
would be fully embedded in a new planning 
vision depends on the way policy makers will 
be able to grasp the nuances of change in rural 
landscapes and of productive settings. If they 
do not, it will be nothing more than a specu-
lative venture which will merely be framed in 
the context of sprawl, land consumption and 
sealing.
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Introduction

Photovoltaic plants have a characteristic that pro-
duces an impact on the landscape. These instal-
lations are very extensive, and they are located 
in rural areas, where the contrast with the land 
use is very high. Their machines have a typologi-
cal singularity, a strange design for rural spaces. 
However, this economic activity has a positive 
image due to its nature of being a clean and re-
newable energy. Therefore, we can observe an 
environmental paradox: impacts on the land-
scape are perceived as environmentally positive. 
Therefore, the challenge is achieving their inte-
gration into the landscape. 

Aims and methodology

The research project makes a typological charac-
terization of the photovoltaic plants in Andalucía 

(Spain), analyses their impact on the landscape 
and establishes landscape integration proposals 
for these installations. It has been financed by the 
autonomous Government of Andalucía. The proj-
ect is developed in different steps: the location and 
site of the plants, their density over the territory, 
the overall design, the design of their components, 
their inner organisation, and the inclusion of possi-
ble corrective measures. Likewise, this project stud-
ies the social perception of these installations. 

Results
Location and site

The implementation of photovoltaic power 
plants responds to the insolation and the proxim-
ity to large electric power distribution networks. 
For these reasons, they show a clear preference 
for plains, valleys and farmed lands. Their impact 
depends on the degree of transformation of the 
areas and the quality of the existing landscapes.
The location of photovoltaic plants may adapt to 
certain types of landscapes, due to their physiog-
nomic similarities or to their common meanings. 
The following landscapes have been considered 
adequate for the implementation of these instal-
lations: greenhouse landscapes, industrial land-
scapes, mining landscapes, peri-urban areas, land-
scapes of water (flood zones, lakes, irrigated lands), 
energy landscapes (conventional and renewable), 
transport infrastructure and centres (airports or 
ports). The usual sites of photovoltaic plants are 
plains and hillsides. In general, horizontal layout 
terrains must be selected for the implementation 
of these installations. The ideal location should 
produce a reduced visual basin and have a low vi-
sual impact, and it must move away from cultural 
elements of the landscape and quality views. 

Density

The density of installations over the territory affects 
their impact on the landscape due to the synergis-

Fig. 1. Photovoltaic power plants in the landscape.
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tic nature of the impact. In general, a low density 
makes it possible to reduce the impact, but in some 
cases, the impact of the increasing density in a spe-
cific area can be reduced if they are concentrated 
with other photovoltaic or renewable installations, 
creating a renewable landscape. 

Overall design of the plants

The size of these installations is large, normally 
several hectares. Obviously, their integration is 
easier with small or moderate surfaces. But it is 
also important to consider the relative size, ad-
justing the extension to the average size of the 
existing parcels. 
Photovoltaic plants usually present a quadran-
gular morphology, and they introduce geomet-
ric lines into the landscape. The best way of inte-
grating them is also to adjust the morphology of 
the plants to the existing landscape.
The inner composition of photovoltaic plants is 
often divided into sectors, introducing orthogo-
nal axes. Therefore, the composition must aim to 
be unitary. The perimeter fencings must be made 
with integrated materials and its layout adapted 
to the pre-existing contour lines. 
It is also important to adapt the photovoltaic 
plant to the relief, avoiding changes in the mor-
phology of the land. Finally, the overall design 
must consider the incorporation of pre-existing 
elements in the landscape (trees, houses).

Design of the components

There are two main types of structures: continu-
ous in rows and discontinuous with remote solar 
trackers. In general, trackers produce a greater 
impact on the landscape than continuous rows, 
due to their vertical layout, discontinuous dispo-
sition and the movement they introduce. 
The design of the structures is derived exclusive-
ly from their functionality. This involves the intro-
duction of geometric shapes. For their integra-
tion into the landscape, it would be important to 
make progress on the design of these structures 
beyond their functionality. The height and size of 
the structures may also represent an impact fac-
tor, especially in isolated trackers. 
The type of photovoltaic modules depends on 
the material of which they are made up. The most 
common type of modules is the mono-crystalline 
silicon, which produces a minor impact due to its 
blue and greyish colour, similar to the water. The 
second is the bright blue multi-crystalline silicon. 
Thirdly, the amorphous silicon, less used, has a 
continuous dark surface of lesser impact. In gen-
eral, the chromatic treatment of the modules can 
be a factor in the introduction of quality design 
in these installations. 
The morphology of the modules is also derived 
exclusively from their functionality, and they are 
rectangular in shape: a new line to explore could 
be the design of modules with new morpholo-
gies. 
Transformers are sometimes important elements 
of photovoltaic plant landscaping. Their impact 
is derived from their typology and colouring. 
Designs where the horizontal lines dominate are 
desirable and they must receive, above all, ap-
propriate chromatic and textural treatment.
Posters can have a great impact on the land-
scape, especially in row structures and in plants 
located in plains. 
Finally, free spaces in photovoltaic plants also 
produce a significant visual impact in some cas-
es, especially when the land is bare and has a sig-
nificant albedo.Fig. 2. Elements in the landscape.



 56  Proceedings of the Fourth Careggi Seminar - Florence November 6, 2012 / Firenze 6 novembre 2012

Quaderni di Careggi - Issue 04 / No. 4 -  3/2013

Inner components organisation

The impact on the landscape of photovoltaic 
structures and panels is also derived from their 
internal organisation. In continuous rows, the 
impact is produced by the vision of alternating 
strips of panels and free land. To avoid it, the rows 
must be arranged regularly, perpendicular to 
slopes, and they must follow the existing align-
ments. The impact of the trackers is due also to 
their own internal space, which often generates 
large intermediate gaps. They must tend to con-
centrate, creating a homogeneous panel mass. 
Their pattern of organisation may also have an 
impact on the image if it contrasts with the sur-
rounding area. 
Ancillary installations can also create an impact 
due to their spatial organisation, especially if 
their pattern is rhythmic. Irregular arrangements 
are preferred, even concentrated in specific parts 
of the photovoltaic plant. 

Corrective measures

The best integration we can achieve is in the 
design of photovoltaic plants. Over the existing 
plants, given their size, it is very difficult to hide 
or to eliminate their impact. Instead, corrective 
measures can be very useful in some parts of the 
installation. 
Visual screens have a limited application, since 
they cannot provide shade for the panels. It is 
feasible to use landscape screens remote from 

the installation, and located within the existing 
perspectives. 
Other types of corrective measures include the 
making of slight movements of land, the build-
ing of little stone walls, the planting of species 
inside the installations, and the chromatic or 
textural covering of certain components of the 
photovoltaic plants.

Conclusions

In conclusion, fitting photovoltaic plants into the 
rural landscape is a challenge of a territorial and 
scenic nature. 
The appropriate selection of the locations and 
the introduction of quality designs must be un-
derstood by the Government and private com-
panies as unavoidable actions, and it would 
provide a quality image to this new land. The 
social benefits are unquestionable, but I think 
that there are economic benefits too, in terms 
of image, advertising, and patents. In this sense, 
landscape integration could become a part of 
the Corporative Social Responsibility of the com-
panies involved. 
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Introduction and Aims

A survey of international literature, framed by 
the keywords landscape and renewable energy 
shows a variety of approaches to this compli-
cated relationship. The most representative ap-
proaches concern: opposition by people to en-
ergy transformation (Pasqualetti, 2011) in every-
day landscape and, conversely, the possible role 
of renewable energy flows structuring everyday 
contemporary landscapes (Perrotti, 2012). Polity 
and space are concepts which build a bridge be-
tween energy and landscape (Olwig, 2011) and 
Landscape of Energies (Ghoson, 2010) explains a 
productive collision between social and physi-
cal issues. Planning and siting involve renew-
able energy and landscape as only one process 
(Laboussiére, 2008) for imagining new Sustain-
able Energy Landscape (Stremke, 2010). Last but 
not least, renewable energies call for widespread 
micro-installations; therefore landscape architec-
ture (De Von Back, 2010) and technology archi-
tecture are closely connected in the same design 
process. In this regard it is possible to think about 
a shared policy area for landscape and renewable 
energy (Nadai et al, 2011). 
Although the leading distinction concerns limits 
or opportunities within the “landscape” and “re-
newable energy” nexus, some common issues 
are evident. First of all, the transition of energy 
from a power system based mainly on fossil fuels 
to one based on renewable sources, is also en-

visioned as a landscape transition. Therefore de-
sign, considered as all the intentional changes in 
landscape patterns (Nassauer & Opdam, 2008) at 
every level, is deemed as the main tool for think-
ing about landscapes transformations. The core 
problem is sectoral-design knowledge transfer. 
This is why the energy policies-landscape design 
link is explored below. The main hypothesis is 
that landscape design could become a tool to 
embody landscape issues in renewable energy 
policies.
This text chiefly aims to explore the largely design-
oriented attitude towards renewable energy poli-
cies concerning photovoltaic plants. A critical re-
view of Italian photovoltaic projects is considered 
as a basis for identifying a set of design principles 
in order to test a possible landscape design contri-
bution to photovoltaic policies.

Materials and Methodologies

The methodology consists simultaneously of: 
an analysis of European and Italian renewable 
energy policies through the landscape lens and 
European and Italian landscape policies through 
the energy lens; a critical review of photovol-
taic Italian projects analysed through the lens 
of landscape design. A reading pattern is being 
built in order to analyse renewable energies and 
landscape policies. It explains what elements 
are considered in considerations of landscape 
and energy, starting from two positions. The first 
concerns landscape meanings: it is a medium for 
synthesis because it is able to integrate different 
topics and it is a method in creative invention 
because it is visible (Nassauer, 2012). The second 
position explains that energy is not visible but 
needs space (Ghoson, 2010) Therefore, regard-
ing renewable energy, it could be a pervasive 
tool for analysis and a mechanism for knowledge 
creation.
Referring to the process: pattern: design paradigm 
(Nassauer & Opdam, 2008), which is the result of 
the intention to integrate design in landscape 
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ecology, this text considers landscape design as 
a strategy to integrate policy visions and design 
skills. Landscape design handles how questions 
(functional, technological, economic issues), 
where questions (ecological, visual, narrative is-
sues), how much questions (reiteration, private 
and public choices) and then a “why” question 
linked to design social responsibility. To sum up, 
landscape design adds a multilevel matrix and 
aesthetic experiences to the design process. The 
analysed cases are representative samples of de-
sign approach and design attitude. Before mov-
ing on to their description, the terms design ap-
proach and design attitude are clarified. The first 
refers to the process from which design starts; 
the second, design attitude, concerns how this 
project is realized.

Case studies. Best practice

This section analyses two landscape poli-
cies, the European Landscape Convention (ELC/ 
Florence/2000) and the Italian Relazione Paesag-
gistica (D.P.C.M. 12/12/2005), and two renewable 
energy policies, SET-plan (Sustainable Energy Tech-
nology plan, COM/2007/723 and V Conto Energia 
(DM 5/8/2012). What do these policies say about 
landscape and energy? Although the ELC does 
not speak about energy production, it considers 
technology as an important tool in the construc-
tion of new landscapes. These transformations 
should aim to build new sustainable landscapes. 
On the other hand, the Italian regulation consid-
ers energy as a new layer; hence design should 
look on this layer with compatibility, congruity 
and consistency. The SET-plan describes Europe-
an energy vision. Technology and Energy are the 
core concepts. This plan clearly imagines a radical 
transformation in European landscapes, and envi-
sions a sustainable energy transition, which is also 
a landscape transition. V Conto Energia makes ef-
fective the vision of SET-plan. This incentive deals 
with design and calls for a new relationship be-
tween regional and architectural design.

Design is the key issue. Therefore the survey of 
the projects is organised in the categories pre-
sented above. They correspond to the main 
transformations of land due to policies: large ar-
eas of land occupied by solar panels, especially 
in rural areas; small-scale but widespread in rural, 
peri-urban and industrial areas with a substantial 
reorganisation of the infrastructure of the elec-
tricity distribution system; and lastly, small or 
very small sized-devices, especially in the urban 
context. 
The design approaches are identified in super-
classes and design attitude in subclasses: plant 
design: customary, odd, imagery; land use: zoning, 
new praxis, exchange; architectural: overlapping, 
envelope, concept; multilayer: infrastructural, pub-
lic space, landmark. The four super-classes con-
cern the kind of design process: technology, reg-
ulations, energy efficiency, meanings. Subclasses 
explain the design outcomes.
The first category (plant design) collects the tra-
ditional design logic linked to plants for the pro-
duction of electricity. Production takes place in a 
particular site and is centralized. This is a design 
approach which is even present in an unusual 
location, such as creative plants (floating plants), 
or plants with strong symbolic value (imagery). 
These categories involved the how questions. 
The second category (land use) corresponds to 
a design approach which considers energy pro-
duction as a use of land, hence the design focuses 
on finding the correct place to insert placement 
(where and how much questions). The third cat-
egory (architectural) envisions photovoltaic tech-
nology as closely related to architectural design, 
either in existing buildings or new buildings. The 
how question is mainly considered. The fourth 
category (multilayer) collects those designs with 
multiple possibilities of interpretation divided. 
The questions, which are used in the design pro-
cess, are why and how inquiries. 
It is possible to conclude that landscape design 
is never clearly cited in these design processes, 
though the presence of landscape design ques-
tions is there.
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French natural regional parks gather territories 
where landscapes, the natural environment and 
architectural heritage are recognised for their 
high quality. Through their activities, they imple-
ment five main objectives: protection and man-
agement of the natural and cultural heritage, 
country planning, social and economic develop-
ment, information and education of people and 
experimentation of innovative programmes. In 
short, the activities of natural parks are based on 
a sustainable development approach, in which 
the development of renewable energies can play 
an important part. 
As far as photovoltaic energy is concerned, 
even if its development is still rather hesitant 
in France, it will become increasingly competi-
tive compared to the cost of electricity, which is 
expected to increase. Photovoltaic energy con-
tributes to the national objectives which plan to 
reach 23% of electricity produced by renewable 
sources in 2020. Consequently, it is necessary to 
prepare now the massive introduction of solar 
equipment in our environment, which means 
that we have to deal with the transformation of 
the electric grid, the acceptance of local popula-
tions, and more particularly with the evolution of 
landscape and architecture.
For those reasons, Rhônalpénergie – Environ-
nement initiated a regional project in partner-
ship with five natural regional parks of Rhône-
Alpes, aimed at developing a new typology of 
photovoltaic plants for rural villages. The idea is 
to build plants that are well integrated into the 

landscape and that closely involve the local pop-
ulation in the conception, financing and exploi-
tation of the projects. Designing such collective 
projects (each of them gathering several public 
or private buildings in a village) brings consis-
tency to the introduction of photovoltaic plants 
into the landscape and generates local benefits 
for municipalities and citizens. Eight pilot areas 
are involved in this experimental programme, 
which began in 2010. Today most of the studies 
have been completed and some realizations are 
ready to start.
The methodology that was used regarding land-
scape and architecture is more or less the same 
for every pilot area. Some examples among the 
various case studies to illustrate the approach 
will be discussed. The pilot areas consist of sev-
eral municipalities which present the same char-
acteristics in terms of landscape and architecture 
and which maintain clear relationships with each 
other on a political, cultural and economic level. 
A first landscape study was realized at a large 
scale to get a better idea of the specificities of the 
territory in terms of architecture, landscape, re-
lief, village morphology, and so on. Actually, the 
massive introduction of photovoltaic panels can 
generate significant changes in the landscape 
that need to be assessed. 
In the pilot area of the Condrieu Region, which is 
located in the natural regional park of Pilat in the 
south-west of Lyon, the various views of the vil-
lages from the main traffic axes are either plung-
ing, slanting or panoramic. It means that depend-
ing on the villages, the view of the roofs is not 
the same and solar panels on the roofs would not 
generate the same impact on the landscape. The 
places that are visible from several different fre-
quented viewpoints can be referenced as places 
with higher sensitivity for photovoltaic projects. 
Another illustration of the work that was led in 
the pilot territories concerns the analysis of the 
roofs: in the Natural Regional Park of Massif des 
Bauges, houses have large steep roofs, generally 
all in one piece, composed of grey slates or metal 
sheets. On the contrary, the buildings located in 
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the pilot areas of Ardèche or Drôme (south of the 
Rhone-Alps region) usually have red curved-tiled 
roofs where solar panels would be much more 
visible than on dark slates. The state of the roofs 
is also of great importance. Actually, roofs are 
sometimes in a very bad state, they tend to have 
a rusty colour that clashes with the landscape. In 
that case, we could consider that developing so-
lar plants would be an opportunity both for the 
refurbishment of the roof and for the improve-
ment of the landscape.

Based on the analysis of viewpoints, roof states, 
tourist frequentation, relief, etc., the large-scale 
analysis led us to identify areas where photovol-
taic plants could be more relevant from the land-
scape point of view. 
It then had to be crossed with other important 
parameters such as the solar potential (sun irra-
diation received on the roof, neighbouring shad-
ows that could reduce the energy production) 
and building owners’ willingness to put solar 
panels on their roofs. 
Regarding architecture, a second study was ma-
de on a smaller scale. Starting from a zone in 
one village which was identified as relevant for 
photovoltaic energy in the first approach, this 
study explored in greater detail how photovol-
taic equipment could be inserted into the local 
architecture. In the pilot area of Rosanais, which 
is located on the border with the PACA region 
in the south-east of France, the main village 

Rosans is dominated by a square tower dating 
from the 13th century. For photovoltaic plants, 
it means that any future project at a distance 
less than 500m from the tower needs the agree-
ment of a specific architect. 
Crossing the visibility of the roofs from the top 
of the tower with the analysis of the main traffic 
flows and the typology of the different build-
ings (high discrepancy between the old stony 
houses in the historical centre and the more re-
cent craft buildings in the lower parts of the vil-
lage), it was suggested that photovoltaic plants 
could be developed along the departmental 
road and play a role in the organization of the 
landscape.

Actually, along this road, photovoltaic plants 
could create some link between the various built 
elements that form the pattern of the road. For 
instance, PV shelters for cars could be set in the 
deserted lands that presently lie along the road. 
On the housing estate, photovoltaic plants could 
be inserted using symmetries, and on some other 
buildings solar panels could be used as a canopy, 
also improving the thermal comfort. 
The layout of the PV plants on the roofs modi-
fies the visual impact and must be considered in 
detail as well. 
Actually, covering a whole roof with PV panels 
has less impact than installing a 20 m2 individual 
plant that will appear as a “stain” in the landscape. 
Efforts can also be made regarding proportions, 
symmetries, shapes and colours (such as choos-
ing dark-framed modules for dark coloured 
roofs). 

Figure 3: Simulating the introduction of entire photovoltaic roofs in a village

Fig. 1. Rusty roofs in a typical landscape of Massif des 
Bauges Fig. 2. Developing PV plants along the road.
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Abstract

This study aims to understand people’s prefer-
ences towards wind energy in order to foster 
the installation of new power plants in Italy to 
accomplish the targets imposed by the 20-20-20 
European Directive. The application of a choice 
experiment enabled an estimation of the willing-
ness to pay for different levels of the following at-
tributes: position of wind turbines (offshore, plain, 
mountain/hills), wind turbine height, number of 
turbines per wind farm and minimum distance of 

the wind farm from houses/coast.  Data were col-
lected by means of a web-survey.  According to 
our results the majority of people consider wind 
energy positively and prefer offshore wind farms.  
The respect of a minimum distance from houses/
coast is another key factor in reaching consensus 
for the installation of new wind farms while the 
number of turbines did not result determinant in 
our study.

Keyword:

Choice experiment, Wind, Landscape externalities, Renewable 

energy, Internet survey.

1. Introduction

Despite its advantages in terms of  “clean” en-
ergy production, wind energy has been widely 
criticized for its impact on landscape. The main 
negative externalities generated by wind farms 

Realizing a collective project with citizens is a 
real added value, since the insertion of different 
plants can be organized simultaneously at the 
village level, and shapes and colours can be har-
monised so that ultimately it leads to a success-
ful integration.
Finally, it appears that photovoltaic energy can 
add significantly to architecture and even create 
a new design, showing that renewable energies 

must not always be seen as a threat for land-
scape.
Getting back to the global project that is ex-
perimented, it should be recorded that the in-
tegration of PV equipment into the landscape 
is a crucial objective but it has to be faced with 
many other criteria. The planned layout of the 
panels sometimes does not fit with the techni-
cal constraints of the roofs (existing chimneys, 
roof windows, etc.) What’s more, the sensitiza-
tion of the population must also be successful, 
so that people accept PV on their roofs. Garner-
ing the support of all the population around 
such a project is a difficult challenge, requiring 
many public meetings to explain the benefits 
of a collective approach. In October 2012, the 
first pilot territory created the local company 
which will exploit the plants. Local citizens and 
companies will take shares in this company that 
they will directly manage. And renewable ener-
gies will contribute to the local development of 
the area.

Fig. 3. Simulating the introduction of entire photovoltaic 
roofs in a  village.
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on landscape can be summarized as visual im-
pact, noise and biodiversity impact (bird deaths). 
Among these three sources of disturbance, visual 
impact is the most important given that technol-
ogy improvements have reduced noise and bird 
collision, depending on the positioning of wind 
farms (migratory routes etc.). The main causes 
of the visual impact of wind farms are location, 
their size, the height of turbines and the distance 
from reachable viewpoints.
The aforementioned externalities are often at 
the core of public opposition to the creation of 
wind farms. Warren et al. (2005, see Table 2) pres-
ent a synthesis of the main arguments deployed 
to oppose wind farm development. The authors 
quote as the main source of debate and opposi-
tion the transformation of natural landscape into 
what could be defined according to Pasqualetti 
(2011) as “energy landscape”.
This study aims to understand people’s prefer-
ences for wind energy in order to foster the in-
stallation of new wind farms in Italy to meet 
the requirements of Directive 2009/28/EC (23 
April 2009, also known as ” European Directive 
20–20–20”). The study is based on a web survey 
structured in order to understand respondents’ 
knowledge of renewable energy, energy market 
liberalization, and wind energy landscape im-
pact perception.  
Particular focus is placed on studying preferenc-
es for the location of new wind farms (onshore 
or offshore) and their configuration in terms of 
visibility (number of turbines, height of turbines 
and minimum distance from houses or coast). To 
derive the consumer monetary values for the dif-
ferent wind farm configurations, a choice experi-
ment (CE) was applied.
Given the problems in public perception of wind 
energy plants a better understanding of peo-
ple’s preferences in terms of the characteristics 
of wind farms would help to mitigate people’s 
opposition to their construction and therefore 
have a greater rate of success in the spreading 
of this technology.  Furthermore, when dealing 
with landscape impact evaluation, the European 

Landscape Convention fosters people’s partici-
pation given that in Art. 1 it defines landscape as  
“an area, as perceived by people, whose charac-
ter is the result of the action and interaction of 
natural and/or human factors”.

2. Previous applications of Choice Experiments to 
wind power externalities

Ladenburg (2009) provides a good summary of 
the literature concerning the application of both 
Contingent Valuation (CV) and CE with regard to 
offshore wind farms.  Strazzera et al. (2012, see Ta-
ble) updated Ladenburg’s (2009) review to 2012 
considering only CE studies. Among the CE stud-
ies that considered wind farm location prefer-
ences, some specifically deal with offshore wind 
farms (Ladenburg and Dubgaard, 2007; Krueger 
et al., 2011; Landry et al., 2012), others with on-
shore wind farms (Dimitropoulos and Kontoleon, 
2009; Meyer- hoff et al., 2010; Strazzera et al., 
2012) and only a few authors (Ek, 2002; Aravena 
et al., 2006) consider both options.

3. Material and methods

The study applies the choice experiment meth-
odology.1 It was opted for an unlabelled choice 
experiment and given the purpose of the study, 
the design2 of the choice experiment took into 
consideration five attributes: wind turbine posi-
tion (offshore, plain, mountain/hills), wind tur-
bine height, number of turbines per wind farm, 
minimum distance of the wind farm from hous-
es/coast and the yearly increase per household 
of the electricity bill in order to create the new 
wind farms. Each attribute’s literal description is 
accompanied by an icon for each of its levels in 
order to ease the choice task process (see Fig-
ure 1). The attributes and their levels are pre-
sented in more detail in Table 1. Data have been 
analysed using a Random Parameter Logit (RPL) 
model (Train, 2009).
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4. Results

Data have been collected with a questionnaire 
administered to the respondents via the web 

during 2011. 383 were completed and suitable 
questionnaires providing 3064 choice observa-
tions3 were analysed.

Table 1. CE attributes and levels

Fig. 1. One of the 8 choice tasks.
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4.1. Perceptions of wind energy and its impact

94.5% of the sample has a positive opinion with 
regard to wind energy and 92.1% consider its 
growing diffusion positively. Furthermore wind 
energy should be second only to solar energy in 
terms of investment policies in future years ac-
cording to respondents’ opinion.
With regard to a general impact on tourism, 83% 
of the respondents declared that they would be 
willing to spend their holidays in a house/hotel 
with wind turbines visible from the windows.  A 
permanent view of wind turbines has a greater 
impact: in fact only 67.7% of people are keen to 
buy a house with this characteristic.
Data reported in Table 2 provide quite interest-
ing insights of people’s opinion about wind 
energy. First of all 65% of the sample does not 
consider it a great problem that birds and other 
species could suffer a negative impact from the 
installation of wind turbines, while 19.1% quite 
agree with this position. Nearly 50% of people 

do not think that wind turbines are a source of 
noise pollution. With regard to the house market, 
37.4% think that wind turbines will not affect the 
price of adjacent real estate, while 33.2% are in 
line with this thought and 21.9% disagree.
75% of people do not find that wind turbines 
improve landscape beauty, while at the same 
time 61.9% think that their landscape impact is 
negligible when compared to the environmental 
and health impacts of common fossil fuel power 
plants.
The majority of the sample (94%) is in favour of 
public incentives to foster renewables and this 
figure remains high for specific subsidies to wind 
farm development (87.7%).

4.2. Choice experiment results

Data have been dummy coded and analysed 
using the mlogit (Croissant, 2011) R package (R 
Core Team, 2012). 

A Random Parameter Logit model was applied to 
overcome the limitations of MNL models.4 Ran-
dom parameters were selected looking at the 
significance of the standard deviation of their dis-

tribution and after some investigation we found 
that the only significant random parameter was 
the “offshore” position. RPL model results along 
with WTP estimates are reported in Table 3.

Table 2. There are positive and negative aspects related to wind energy. How much do you agree with the following 
statements? (Data are reported in percentages on the basis of 383 observations).
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All attributes are significant taking a 95% con-
fidence level apart from “height 200m” and the 
number of wind turbines. The sign of the cost at-
tribute is negative as expected.  With regard to 
the relative importance of the utility of attributes, 
respondents show the highest WTP for building 
new wind farms offshore and at the maximum 
distance from houses (1Km in our case).
The negative sign of the ASC for the status quo 
option (do nothing) implies that ceteris paribus 
people are keen in fostering the implementation 

of policies in favour of the installation of new 
wind farms.
With regard to the positioning (base level “plain”) 
of new wind farms people show a mean WTP of 
€95 for offshore positioning and a mean WTP of 
€16 for positioning them in mountains/hills.
People associate a disutility with higher wind 
turbines, probably due to their major visibility. In 
fact, in order to move from turbines at 50m high 
to 120m high people should be compensated by 
nearly €30 ceteris paribus.

Estimate Std. Error t-value WTP Signif.

ASC -1.27 0.14 -8.79 ***

pos offshore 1.12 0.14 8.26 95.05 ***

pos mount hills 0.19 0.1 1.86 16.28 *

height 120m -0.35 0.11 -3.06 -29.79 **

height 200m -0.01 0.1 -0.06 -0.52

distance 250m 0.55 0.08 7.17 46.97 ***

distance 1000m 0.91 0.14 6.68 76.88 ***

n.turbines 4 -0.1 0.1 -1.05 -8.87

n.turbines 15 0.15 0.1 1.51 12.75

cost -0.01 0 -13.65 ***

sd.pos offshore -1.99 0.57 -3.53 ***

a: €/year per family of electricity bill increase 
b: Signif. codes: ’***’ 0.001 ’**’ 0.01 ’*’ 0.05

Table 3. RPL results: full sample (383 people).

With regard to the “distance from houses/coast” at-
tribute, WTP grows with distance, testifying that the 
lower the potential visual impact of the new wind 
farms the higher people’s utility. In fact people are 
willing to pay nearly €47 for moving wind farms 
from a minimum distance of 100m to 250m and 
€76.88 from moving them to 1,000m. It should be 
noted as expected that the increase in WTP is not 
directly proportional to the increase of distance.

5. Discussion and conclusions

The results show that there is a positive percep-
tion of the sample considered towards wind en-

ergy. The qualitative analysis of responses showed 
some interesting insights with regard to some 
common problems associated with wind power 
implementation such as landscape impact, NIM-
BY (Not In My Back Yard) effect of plant location, 
effect on house prices and tourism.  According to 
our results people recognise that wind energy has 
a negative impact on landscape. At the same time 
this impact seems negligible when compared 
to the environmental and health side-effects of 
common fossil fuel power plants.  Looking at the 
relative importance of the attributes considered, 
offshore location lies at the top of preferences, 
followed by the minimum distance from houses/
coast and height of turbines.
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The WTP expressed in order to implement the 
installation of new power plants could ben-
efit from a considerable consumer surplus that 
should help in implementing public policies or 
boost the private sector of energy supply setting 
a new trend in favour of renewables.
Two aspects should be taken into consideration 
with caution when generalising our results. First, 
we did not test whether people living in non -windy 
areas showed a high WTP consciousness, since 
their landscapes were not affected by the policy. A 
second factor lies in the hypothetical nature of the 
scenario considered. In particular, the conclusions 
drawn on tourism impact and house prices should 
be validated with further research on real case stud-
ies applying different methodologies such as the 
travel cost method for tourism and hedonic pricing 
for house prices in the Italian context.

Notes
1 The interested reader can find more details about CE in Hensher et 
al. (2005) and Hoyos (2010).
2 A fractional factorial orthogonal design has been used.
3 This figure is given by the 8 choices made by each of the 383 re-
spondents (383*8 = 3064).
4 In particular MNL models are subject to the independence from 
irrelevant alternative assumption (IIA), which is rarely satisfied.
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Preface

This Fourth UNISCAPE seminar bears the same title as 
the others - “Careggi Seminar” - inspired by the name 
of the historical Medici Villa where the headquarters 
of UNISCAPE, our Network of Universities especially 
dedicated to the implementation of the European Land-
scape Convention are located; as the others in the past 
it offers the opportunity to reflect on landscape issues 
and problems: aspects that have gained major atten-
tion from our universities thanks to the principles and 
aims of the European Landscape Convention.

The meeting today - 6th of November 2012 -  gathers not 
only universities and research centres, but also represen-
tatives of public administrations, landscape experts and 
other experts (that work in the wide and complex sector 
of social, economic, environmental and landscape sus-
tainability). Our aim is to reflect on the themes and the 
ways with which renewable energy can be adopted: on 
the possible collateral effects, on the costs and benefits 
that are generated by the introduction into the landscape 
of forms of renewable energy; on the ways in which, in 
the various European regions and countries the Directive 
2001/77/EC is interpreted and applied related to the pro-
motion of electric energy produced by renewable energy 
sources in the internal electricity market.
We have invited our colleagues to express their views on 
the crucial aspects related to a balanced and sustain-
able planning and management of the renewable en-
ergy sources, which are measured everywhere with the 
tools of planning and landscape design.  

Final observations

The participation in the UNISCAPE seminar has been very 
positive. Many abstracts have been sent each different 
from the next. Some analyse the most common phe-
nomena related to the projects for photovoltaic plants 
and their increasing use in agricultural land; others fo-
cus on the use of photovoltaic energy in some French 
natural regional parks, where natural environment and 
architectural heritage are recognised for their high qual-
ity, in particular  on steep roofs in several public or private 
buildings in rural villages; others discuss the diversity of 
the problems that are at stake (village morphology, relief, 

exposition, visibility, solar potential…) in order to achieve 
qualitatively acceptable results: when analysing the situ-
ations considered - based on projects that generate a par-
ticular architectural-landscape evolution- they recognise 
the importance of these sustainable implementations for 
a contribution to the local development of the area.
Other interventions recognising the importance of ag-
ricultural landscapes, stress the necessity to recuperate 
its values and potentialities implementing techniques, 
even innovative, of energy produced by cultivated 
goods; other highlight the importance of a correct and 
innovative use of hydraulic energy even for preventing 
environmental damage.  
Many are the reflections and analyses – of different 
types - proposed by students of Master courses.
The introduction of these new plants for renewable en-
ergy in the landscape is very common, the offer of the 
companies dedicated to renewable sources is very wide-
spread, and the financial support provided by different 
countries is relevant.  
The same cannot be said regarding the necessary col-
laboration between the research that is required and 
the industries, the implementation of techniques and 
methodologies for building new plants, for improving 
research, planning and design methods, for a rigorous 
identification of the right places for photovoltaic and 
wind plants in order to reduce the impact and to iden-
tify the most suitable strategies considering the ecologi-
cal, landscape and heritage aspects; methods to involve 
citizens, in an active cooperation must also be taken 
into account (in some projects citizens have already be-
gun to claim participation in the decision making).

It is of utmost urgency and importance to define the 
necessary regulations for providing incentives for their 
installation in agricultural lands, in hills and plains, in 
wide areas with hills and mountains of new models for 
using renewable sources such as wind, sun, and water.     
It is necessary to exchange experiences, best practice 
examples (as the ELC requires), testing pilot projects to 
identify, with the competent administrations, the neces-
sary and urgent regulations: to promote the authoriz-
ing procedures to adopt for these plants (currently not 
available) that require collaboration between the Min-
istry for Economic Development and the Ministry for the 
Environment.
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