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Research motivation



Social Unrest

Protest against
wind turbine
placement
Tinos island,
Greece:
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Research aims



1. Examine the rationality of criticism of renewable
energy regarding landscape impacts
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Methods and results



Primary research question

Are the landscape impacts of different
types of RE works differen’r In character
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Primary research question

Are the landscape impacts of different
fypes of RE works different in character
cmd sccle,ﬁx

ThIS ANSWErS bo’rh
1) The question of rationality —

If more impactful types of RE face more |

opposition this would enforce the view

that opposition is rational
M S Bes O% G, 8 22 ) S
2) Helps to define and dlfferenhcfe
directions for mitigation of impact for

each type of RE
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REVIEWED PARAMETERS

A. LAND USE

Land use , as the area directly affected by the infrastructure

SPATIAL INDEX (m?)

B. PUBLIC PERCEPTION

Perception particularly in the context of landscape (positive/negative)
PERCEPTUAL INDEX (%)

C. VISIBILITY

The area from which the infrastructure is visible as quantified with GIS
(m?)

SPATIAL-PERCEPTUAL INDEX




A. LAND USE




A. LAND USE
To’rcl Iond use

Types of = Average land use

RE per energy
infrastruct generated
(M2/GWh)

wind  IRIZTTTRNNN (NREL, 2009)
solar  [INNELY NN (NREL, 2013)

Hydro
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Range of estimations
in literature: 10 000 (Fritsche et al., 2017)
From 16 900 (Trainor et al., 20146)
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RESULTS (per GWh/year)

IND SOLAR HYDRO

LAND USE .

M 10000 m?
SCALE
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B. PUBLIC PERCEPTION




B. PUBLIC PERCEPTION OF LANDSCAPE IMPACITS

For each type of RE, the first 60 relevant
studies were collected from Google Scholar
and analyzed

_m
20 60

and were characterized for including
POSITIVE/NEGATIVE remarks on RE
Using an algornthmic procedure of search of
particular keywords
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B. PUBLIC PERCEPTION OF LANDSCAPE IMPACITS

THE 180 PUBLICATIONS INCLUDED:

The opinions of scientists that have written the studies

Studies based on giving questionaries to the public
(local inhabitants, tourists, etc.) for RE works

Interviews with experts and stakeholders
Analysis of media coverage
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RESULTS (per GWh/year)

M 10000 m?
SCALE

A generic quantification of the landscape impacts of

SOLAR HYDRO

23%
15%

NEGATIVE
PUBLIC
PERCEPTION

0% D 40%

PERCENTAGE OF STUDIES THAT REFERED TO

NEGATIVE IMPACTS TO LANSCAPES

wind, solar and hydroelectric energy - Romanos loannidis
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C. VISIBILITY




C. VISIBILITY ANALYSES (ONLARGE SCALES)

Denmark utiand):

1685 &

Netherlands

.’- '.fﬁ
(M&ller, 2010)

(M.Rodrigues et al.,2010) (CBS, 2014)

Visibility of wind Visibility from Visibility from
energy 21% of the land 96% of region
infrastructure area
from 17% of the
land area



C. VISIBILITY

RESULIS - AVERAGES
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Type of RE




TOTAL RESULIS: QUANTIFICATION OF LANDSCAPE

IMPACTS
AVERAGES (per GWh/year)
WIND SOLAR HYDRO

------
o
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VISIBILITY NEGATIVE PUBLIC
PERCEPTION
= 10000 m? e > T
SCALE
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CONCLUSIONS(T1)

WIND and SOLAR works

« Extensive spdtial and visual impact of landscapes

More perceivable in wind turbines due to their size and
movement s

» Cirifigue on industridlization of landscapes

Infrastructure with fixed form — no capability for
architectural interventions

IMPACT MITIGATION

’ 4 Through spatial plannmg to minimize visual |mpc|cis
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HYDROPOWE

« Spdtially, the principal landscape impact in the creation an
5‘.% arfificial lake (reservoir)

_After the inundation, the reservorr is perceived as a natural-ike
- landscape fransformation
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Hydropower

% « Dams have received less critique over landscape
S, industrialisation

This is a result both of the spatial domination of the reservoir
But is also relevant to the potential of dams to be designed
architecturally

ey _!,'__:g;ﬁ‘.

UTLIZATION OF THIS ADVANTAGE .+

More work on the direction of architectural and

landscape studies
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Marathon Dam,
Afttica, Greece
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A review of land use, visibility and public perception of renewable energy in
the context of landscape impact
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HIGHLIGHTS GRAPHICAL ABSTRACT

* Wind energy mnks Ist, solar 2nd and
hydro 3rd on land wse and visibilaty. Londscape impact of renewable energy

© In the negative parception index wind (per GWh of enargy generction]
energy scores 60%, solar 22% and
hydro 15%. Solar

e Depending on landscape type amy
technology can potenttally be the least
impactful

e Opposition 1 renewable energy Area of visbiity
should pot be uncritically attributed to Q N/A

alana

O of visilly
Alec of vty

NIMBY. taotal Land

o Hydroelectric dams have untapped use e
potential for high quality architectural
design

Negative Percention
o wox

ARTICLE INFO ABSTRACT

Koywords: Landscape impacts assoclated with aesthetics have been a persistent cause of opp against able

Rencwable enerpy landscapes energy projects. However, the current uncertainty over the spatial extents and the rationality of reported impacts

Vimal impact des he devedop of optimal egles for thetr mitigation. In this paper, a typology of landscape im-

Public perception pacts is formed for hydroelectric, wind and solar energy through the review of three metrics that have been used

:’::dumtuuu extenstvely for impact-assessment: land use, visibilsty and public perception. Additionally, a generic landscape-

Selar panels impact ranking & formed, based on data from realized projects, d ing that hydroelectric energy has
been the least impactful to landscapes per unit energy generation, followed by solar and wind energy, respec-
tively. More importantly, the analysts highlights the ngths and k of each technology, in & landscape
Impact context, and & that, depending on landscape sttributes, any technology can potentially be the
least impactful Fimally, a holistic approach Is proposed for future research and policy for the integration of
renewable energy to landscapes, Introducing the maximum utilization of the advantages of each technology as
an addittonal strategy In an effort to expand beyond the mitigation of negative impacts,

phic information system; ZTV, Zone of theoretical visshility; CF, Capacity factor
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