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Abstract

The growing diffusion of vertical green systems Had to the development of new systems and
technological solutions which can improve the dyalf urban environments. The present researchuates
the economic sustainability of a vertical greengygtem (VGS) installed on an office building in @an
(Italy) through a Cost-Benefit Analysis (CBA). Theenefits deriving from the installation of VGS are
compared with the costs. The economic benefitsiderexd are related to the economic effects of gnerg
savings (for air conditioning), with values derigifirom field studies and monitoring activities, tviass
production, estimated according to the materialdpced by annual maintenance works (pruning), and
property value. The latter is estimated thank&i#oinvolvement, by means of a specific surveygaf estate
agents working in the city of Genoa. Results shiost 8 VGS can be economically sustainable whex a ta
reduction on installation costs is considered;his tase, the Net Present Value and the Interntd Bfa
Return are positive and the Pay Back Period is iah@n the life span of VGS. A relevant contributis
also determined by the energy saving for buildiager conditioning due to the reduction of the ede

air temperature. A Monte Carlo simulation allowsifyéeng the reliability of the results obtained ftie
economically sustainable scenarios. A Sensitivibalisis on the main variables underlines the relegaf

the design phase in order to optimize the choiceaterials and technological solutions reducinggifegion
and maintenance costs.

Keywords: Cost-Benefit Analysis, Vertical Green System; LiyWall System; Economic Sustainability.
1. Introduction

By 2020 it is estimated that almost 80% of EU emig will be living in cities [1], and their qualitf life

will be directly influenced by the state of the anbenvironment. Vegetation can significantly imprdie
environmental quality of dense urban areas by lieduthe Urban Heat Island (UHI) effect [2], [3],
improving air quality [4], [5] and energy perfornwn of buildings [6], [7], [8], reducing crime [9],
producing health benefits [10], [11], managing stavater [12], and fostering biodiversity [13], [14]
contributing to the achievement of several Europeavironmental objectives (as the 7th Environmental
Action Programme). According to the European Corsiais [15]-[17], nature-based solutions can provide
“environmental, social and economic benefits anigp beild resilience” [18]. Today, addressing ecoimmm
environmental and social sustainability is mandeatas highlighted by the international communityg(@&razil
2012 Conference on Sustainable Development). Sawdr@n environmental and ecological issues camlads
effectively reduced by vegetation [19]. Greeningesi can contribute to curb the negative effectsliofiate
change related hazards, including storm surgeseragt precipitation, and floods [17], [19].

Most of vertical greening systems are charactertaed large range of individual benefits, which dan
evaluated in economic terms, e.g. energy savingsdmmer cooling and the increase of the durabdity
some building components, like plaster facade [iher economic benefits include the increase af re
estate value, thanks to the improvement of thehatistquality of building and the internal comfofts
residential (due to the lower sound level environtse[21]. Social benefits of green envelopes idelthe
increase of environmental quality nearby denserugsaas, led by greenhouse gases output redubganh,
island phenomena reduction, better air qualitypordand outdoor comfort conditions improvement,amrb
wildlife (biodiversity) [13]. Previous researchesenabnstrate that vertical greening systems can be
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