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This  sess ion aims to ident i fy the main char-
acter ist ics of the typical Aeol ian architec-
ture and to indicate the most appropr iate 
sys tems to assess  i t s  sus ta inabi l i ty .  In  th i s 
pecul iar  context ,  the sustainabi l i ty  assess-
ment i s  part icular ly  complex because the 
Aeol ian archi tecture denotes  a homoge-
nous and speci f ic  hous ing s ty le ,  which i s 
intr ins ical ly l inked to local culture. I t  i s  char-
acter ized by a construct ion code, which is 
a d i rect  express ion of  necess i t ies ,  that  i s 
l inked to envi ronmental  condit ions and to 
local ly avai lable resources.  The archipela-
go is  protected by a Terr i tor ial  Landscape 
P lan and i s  inc luded in  the l i s t  of  the In -
tangible Cultural  Her i tage of Humanity ( in 
2000, UNESCO placed the Aeol ian Archipel-
ago among the 691 s i tes in the wor ld pro-
tected by vi r tue of their  “environment and/
or cultural  character ist ics”).

2. TYPICAL AEOLIAN ARCHITECTURE

To carry out the analys is  on a bui lding’s sus-
tainabi l i ty,  i t  i s  important to know the func-
t ional and construct ion character ist ics that 
dist inguish i t .  Therefore, the f i rst  part of the 
sess ion concerns just  the character ist ics of 
typical  Aeol ian architecture. In part icular, 
we wi l l  s tart  with the typical  architectural 
e lements  and then,  we wi l l  descr ibe the 
specif ic technical solut ions.
Aeol ian architecture is  the result  of objec-
t ive and contextual necess it ies due to en-

v i ronmental  condit ions and the h is tor ical 
genesis. The geomorphological characteris-
t ics of places of volcanic nature, the cl imat-
ic factors (characterized by a high level of 
sunshine, minimum temperature range, and 
low amounts of rain), and the l imited quan-
t i ty  of  avai lable resources  (economical , 
material) have strongly inf luenced the con-
struction of tradit ional types of bui ldings [1].

2.1.  TYPOLOGICAL CHARACTERISTICS

Aeol ian  arch i tecture  was  s t rong ly  in f lu -
enced by the architecture of the s ixteenth 
centu ry  Campania  reg ion ,  wh ich ,  a f te r 
migrat ion,  was grafted onto a prev ious ly 
Greek–Roman and Is lamic architecture.  In 
real ity,  the f i rst  sett lements occurred as far 
back as the Neol i th ic age between 5500 
and 4000 BC. During the fol lowing centur ies, 
the archipelago was populated by Et rus -
cans,  Carthaginians,  Greeks,  and Romans, 
then, Arabs and Normans, fol lowed by the 
Spaniards;  but,  most  of  the current v i l lag-
es were bui lt  in the nineteenth century. The 
or iginal element of the typical architecture 
is  a s ingle cubic or paral lelepiped shaped 
cel l ,  with only one entrance door and two 
possible round windows. The bui lding main-
ly responded to the needs of defence from 
external  dangers,  in part icular poss ible in-
vas ions or  ra ids  by enemies coming f rom 
the sea.  Ins ide the houses,  there was the 
kitchenette ( ) on one s ide and the 
beds on the other. Nowadays, on the Aeol i-

CONSTRUCTIVE CHARACTERISTICS OF TYPICAL AEOLIAN

ARCHITECTURE AND METHODS FOR EVALUATION OF SUSTAINABILITY

1. INTRODUCTION

PART III
AEOLIAN TEACHING MODULE contributions
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an archipelago, i t  is  possible to identify two 
different types of bui ldings: the vert ical one 
( in steep areas),  and, most f requently,  the 
horizontal one ( in f lat areas).  Both types are 
generated us ing a “cel lu lar” construct ion, 
through the superimposit ion or combination 
of cubic elements (rooms), and have s imi lar 
bui lding character ist ics,  which are ref lect-
ed in the most  recurrent pathologies and 
on the l i fe cycle of the various components 
and of the enti re bui lding. The other tradi-
t ional bui ldings are a combination of these 
two types. F igure 4 shows the combination 
of cubic elements for the “horizontal type”; 
or iginal ly,  only a s ingle cubic “cel l” and a 
terrace composed the house (f ig.1).  Subse-
quently, another “cel l” was put beside the 
f i rst ,  in place of the patio. This one rotated 
and adapted to everyday l i fe with function-
al elements. The typical elements of the tra-
dit ional bui lding are the fol lowing.

• The bagghiu  (bagl io) ,  a large ter race a 
the front of the house.

• The bisòlu ,  smal l  s tone wal l s  that del imit 

the terrace and are sometimes decorated 
with majol ica t i les.

•  The loggia ,  a  t re l l i s  o f  wooden beams 
covered with cane, the roof of the terrace.

•  The pulèra ,  co lumns  that  suppor t  the 
loggia.

• The princu ,  a s tone washbowl that  rest -
son the pila,  an outdoor tub used to do the 
laundry.

•  The  ,  the  oven,  wh ich  i s  dome-
shaped, pos i t ioned to the s ide of  the ter-
race above a base used to store f i rewood.

• The ,  the hor izontal  roof.  I t  has an-
important  funct ion:  to  i so late the house 
f rom the cold in winter and f rom the heat 
in summer;  but  in  the past ,  i t  was normal-
ly used for col lect ing rainwater (the raised 
edge of  the ter race,  cal led “petto di  co-
lomba” –  “dove’s  breast”  –  enabled the 
col lect ion of rainwater in order to convey i t 
to an underground cistern).

Figure 1. Single cell house Figure 3. Two-cell house (horizontal type)Figure 2. Two-cell 
house (vertical type)
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Figure 4. Combination of two “cells” in a “horizontal type” house
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Figure 5. Layout of a typical house

Figure 6. “Bagghiu”

Figure 7. “Pila” and “princu”

Figure 8. “Furnu”

Figure 9. “Astricu”
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2.2 ANALYSIS OF THE “TRADITIONAL” BUILDING 
SOLUTIONS AND SOME REFERENCES ON NEW 
TECHNOLOGIES

As mentioned above, the typical architec-
ture of the Aeol ian Is lands is  st r ict ly l inked 
to the environmental condit ions and to the 
local ly avai lable resources.  The geo-mor-
phological character ist ics of the locations 
and the cl imatic factors have strongly l im-
ited the local “modus aedif icandi”;  how-
ever,  s imultaneously,  the architectonic 
and technological choices have del ivered 
unique places and cultural  facts of the 
Mediterranean area.
Throughout t ime, several  factors have inf lu-
enced the bui lding procedure (avai labi l i -
ty of raw mater ials ,  costs of mater ials  and 
sk i l led workers,  the ease and speed of the 
work carr ied out,  the elements’ durabi l i ty, 
etc.) .  This  has led to a progress ive techno-
logical t ransformation extraneous to the lo-
cal culture.
Start ing from the nineteenth century,  Aeol i -
an construct ion practices were character-
ized as fol lows:

-  foundations made of lava stone, with 
l imeand pumice mortar;
-  very shal low (h=less than 40 cm) fora-
one-storey house;
-  no tal ler  than 70 cm tal l ,  for  mult i -storey-
bui ldings;
-  wal ls  usual ly made of shapeless stone 
(quarr ied in the is lands) and mortar ( r ich 
in l ime and coarse pumice cal led “rupid-
du”, lava lapi l lus) .  Subsequent to the Mes-
s ina earthquake (1908),  rough-hewn stone 
masonry was used, with hor izontal  mortar 
courses (distance=70 cm);

Figure 10. Shapeless stones wall

Masonry made of shapeless local stones and l ime mortar (with 
coarse pumice cal led “rupiddu”).  The lava stones are heaped 
together almost without mortar and the masonry corners do not 
have capstones.

Figure 11. Rough-hewn stones and horizontal “courses” of lime mortar

Masonry made of rough-hewn stones and l ime mortar with coarse 
pumice. Mortar courses are present (at a distance of 70 cm) 
giv ing stabi l i ty to the wal l  in opposit ion to hor izontal  forces (see 
construct ion standards in seismic area).
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• for the internal part i t ions,  either tuff  or 
lava stone were often used.

The sol id ground f loor was made of l ime 
and pumice stone (sometimes there was a 
crawl space). The tradit ional intermediate 
f loor was made of wood and conglomer-
ate: there was a double system of beams 
(main and secondary unhewn logs) on 
which a reed mat was laid; a special  con-
glomerate (made of volcanic lapi l l i ,  l ime 
mortar,  and f ine pumice) was casted. The 
f lat roof (cal led “astr icu”, thickness 12–15 
cm) had a screed made of l ime mortar,  vol-
canic lapi l l i ,  and f ine pumice, laid on a lay-
er of broken stones,  whose f lat s ide rests on 
a layer of canes, the ent i rety supported by 
beams made of local chestnut wood. The 

 col lects the meteor ic waters,  which 
are channel led/transported into the cistern

Figure 12. Some images of the “astricu”
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(general ly located under the house), 
through the drainpipe, made of terracot-
ta elements.  A careful  process ing by beat-
ing the surface layer,  st i l l  f resh ( in order to 
completely saturate the voids and there-
fore, the porosity),  ensured the water t ight-
ness of the terrace.

The external stai rcases and the internal 
stai rs  connecting the ground f loor with the 
f i rst  general ly consisted of sol id basalt  steps 
laid on a rampant masonry arch; ins ide, 
wooden stairs  were used for al l  other f loors.

The tradit ional plaster ( in two layers) was 
made of l ime mortar with very f ine lapi l l i .
Often there was l ime-based paint ing, which 
was used unt i l  the 1970s.  As for the f loor ing, 
for both inter iors  and exter iors,  coloured 
ceramic t i les (coming from S.  Stefano di 
Camastra) or pressed cement t i les (some-
t imes with marble f lakes) were used. The 
external f loors (for storage rooms and ter-
races) are made of l ime, and pumice (af-
ter cement,  l ime, and pumice).  Tradit ional 
doors and windows are made of chestnut 
wood with oi l  paint.

Figure 13. Typical staircase (exterior and internal)
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Figure 14.

Figure 15.

Figure 16. Colourful wooden windows and doors

l ime and pumice f loor colored ceramic t i les pressed cement t i les pressed cement t i les
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Over t ime, dif ferent factors have strongly 
inf luenced local bui lding procedures:  the 
exhaust ion of several  natural  resources, 
the closure of stone quarr ies,  and the con-
sequent use of art i f ic ial  mater ials ,  sourced 
from other places (S ici ly and south I taly);  the 
consequent higher cost of mater ials ,  due to 
marit ime transport;  the scarce avai labi l i ty 
of workers with consol idated exper ience; 
the research and appl icat ion of bui lding 
procedures considered appropr iate for the 
swift  execution of the work,  but lacking in 
ass imi lat ion and elaborat ion processes that 
aim at a long-last ing maintenance of the 
specif ic performances of each individu-
al  technological unit .  Al l  of these factors 
have determined a progress ive transforma-
t ion of the bui l t  environment.  Bui lding tech-
nologies and typological models foreign 
to the local culture have sometimes been 
pass ively imported, determining a relevant 
and dif fused technological and environ-
mental decay. For example, start ing from 
the 1920s,  the “pomicemento” blocks (for 
load-bearing wal ls  and part i t ions) made 
of pumice and cement mixtures were pro-
duced in L ipar i  and exported. In the 1960s, 
the reinforced concrete conglomerate 
(cast in place) was introduced, for bear ing 
frames and for r ibbed hol low block f loors. 
From 1970 onwards,  the f loors have been 
made of prefabr icated joists  and l ighten-
ing br icks.  For the exter ior surfaces,  in the 
1970s,  a plaster made of “marble powders” 
with a new f in ishing in l ime paste and white 
cement was used. The last decade saw the 
introduction of “Terranova” plaster.  S ince 
the mid-1980s and up to the ear ly 1990s, 
colored plast ic paints (absolutely not rec-
ommended) were introduced onto the is-

lands,  but they are no longer ut i l i zed. The 
use of asphalt ic and bituminous sheaths for 
the waterproof ing of f lat roofs began in re-
cent decades.

3 .  BU I LD ING SUSTA INAB I L I TY  IN  SPEC IAL 
CONTEXTS

This  sect ion also concerns the sustainabi l i ty 
of  Aeol ian archi tecture.  The aim of  these 
notes is  to give basic information to evalu-
ate, quickly,  the effect ive sustainabi l i ty of 
local bui ldings.
Aeol ian architecture,  l ike al l  types of  ver -
nacular  architecture,  represents the result 
of  a st rat i f icat ion of empir ical  knowledge, 
l inked to the socio economic, cultural ,  and 
env i ronmenta l  needs  of  a  speci f ic  com-
munity .  Local  communit ies  were normal ly 
in  charge of  maintain ing thei r  own t radi -
t ional construct ion processes,  or system of 
knowledge. These are very “fragi le”,  s ince 
the processes of t ransmiss ion of exper ience 
are especial ly sensit ive to social ,  econom-
ic,  and envi ronmental  change.  However , 
they are cons idered key e lements  fo r  a 
sustainable development of our bui l t  envi -
ronments,  because they are an express ion 
of social  divers i ty and sources of practical 
and technolog ica l  cu l tu re  s t rong ly  con-
nected to the env i ronmental ,  economic, 
and social  needs of any location.
Among the negat ive ef fects  of  g lobal i za-
t ion and indust r ia l i zat ion i s  the tendency 
toward  cu l tu ra l  homogen i za t ion ,  wh ich 
in  arch i tectura l  te rms t rans lates  in to the 
use of standard project solut ions,  which in 
many cases require a high consumption of 
env i ronmental  and energy resources and 
present  scarce references to the cul tura l 
her i tage of the places where they are used 
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Figure 17. Some recent technologies used in the islands

“Pomicemento” blocks

Reinforced concrete and hol low clay blocks mixed f loor Prefabr icated joists  and hol low clay blocks f loor

“Marble powders“ plaster “Terranova” plaster

Wal l  made of “Pomicemento” blocks
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[2] .  Cont rary  to  what  happens to monu-
mental architecture, which usual ly survives 
more easi ly to subst i tut ions and alterat ions 
over t ime, the ordinary t radit ional home re-
quires per iodic modif icat ions to adapt i t  to 
new standards of  l iv ing space and safety. 
There are several  r i sks  dur ing an interven-
t ion on a minor  bui ld ing and they can be 
mainly due to the replacement of exist ing 
mater ials  and the contrast between indus-
t r ia l  and craft  product ion;  a f ragi l i ty  that 
occurs in areas related to several  architec-
tural  elements such as the replacement of 
inappropr iate conso l idat ion of  hor i zonta l 
s t ructures,  or  the insert ion of  systems per-
formed with inappropr iate methods.  Gen-
era l ly ,  the a im of  the pro ject  must  be to 
achieve a balanced compromise between 
the preservat ion of the tradit ional bui lding 
and i ts  necessary adaptat ion to functional 
needs [3].
Addit ional ly,  in the case of the Aeol ian Is-
lands ,  the t radi t ional  arch i tecton ic s igns 
and the express ion of  a natural ly  susta in-
ab le  cons t ruct ion  techn ique a re  today 
undermined by a saturat ion of  the empty 
spaces and from a progress ive typological 
t ransformation, foreign to the local culture, 
that,  whi le tak ing advantage of  new (not 
t ruly compatible) technologies,  has caused 
a general ized degradation.
I t  i s  necessary to guarantee the poss ibi l i ty 
of carry ing out the necessary adjustments, 
avoiding,  as  far  as  poss ib le,  the mutat ion 
of  the character  and mater ia l i ty  of  these 
bui ldings.
Th is  i s  why i t  i s  except ional ly  important to 
evaluate the sustainabi l i ty of such pecul iar 
contexts .  I f ,  on the one hand, the energy 
consumpt ion needs  to  be reduced wi th 
more thermal ly  per forming bu i ld ing so lu-
t ions and components,  and the seismic re-

sponse of these bui ldings must be improved 
to prevent col lapse due to an earthquake 
(a h ighly p laus ib le r i sk  in  an area such as 
the Aeol ian one),  on the other  hand,  the 
character i s t ics  of  such unique places can 
not be ignored. In this  sense, as we wi l l  see, 
many of the rat ing systems for the evalua-
t ion of  sustainabi l i ty  have the l imit  of  g iv-
ing l i t t le weight to the component of local 
specif ic ity.  However,  this  wi l l  be further dis-
cussed in the next paragraph.

4. SUSTAINABILITY AND ASSESSMENT SYSTEMS

Before understanding how to assess the sus-
tainabi l i ty of bui ldings in a specif ic context, 
we need to take a step back and recal l  the 
concept of sustainabi l i ty,  which has gradu-
al ly undergone a transformation in relat ion 
to the dif ferent needs that have ar isen over 
t ime and which have caused a transforma-
t ion in the way of conceiving sustainabi l i ty.
After the oi l  cr is is  of the 1970s, al l  nations 
promoted measures and regulations against 
energy consumption from real estate. The 
energy consumption assessment became 
the cr iter ion to evaluate the sustainabi l i ty 
of bui ldings. Subsequently, the concept of 
sustainabi l i ty evolved and nowadays,  en-
ergy consumption is  assumed only as one 
of the parameters by which sustainabil ity is 
assessed. This is why a mult idiscipl inary ap-
proach to sustainabi l i ty is  preferred today 
[6].
Continued economic growth has led to an 
overuse of  env i ronmenta l  resources ,  but 
a lso an increase in  greenhouse gas emis-
s ions.  Today, al l  economic sectors have to 
ensure a long-term ecological balance, re-
ducing the consumption of natural  resourc-
es according to the restor ing capacity of 
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the planet [5].
As i s  known, nowadays,  sustainabi l i ty  (ac-
cord ing to  I SO 15392-2008)  i s  commonly 
examined through th ree d imens ions :  the 
effect of a phenomenon or system on soci-
ety (often referred to as social  sustainabi l -
i ty) ,  i t s  impact on the envi ronment (often 
referred to as environmental sustainabi l i ty), 
and i t s  economic impl icat ions  (of ten re-
ferred to as economic sustainabi l i ty).
The need to evaluate sustainabi l i ty in order 

to class i fy/ label bui ldings has ar isen, and
so  has  the  need to  gu ide  the  des ign , 
mov ing towards  a  more sus ta inable  ap-
proach.  Pub l ic  d i sc losu re  o f  resu l t s  en-
courages  s takeholders  (property  owners , 
p lanner s ,  and loca l  admin i s t ra t ions )  to 
des ign and bui ld c i t ies  and bui ld ings with 
super ior  env i ronmental ,  soc ia l ,  and eco-
nomic performance.
However,  the quest ion is :  how does one ex-
actly evaluate sustainabi l i ty?

Figure 18.  The approach to “sustainabi l i ty” over t ime
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More than 600  sus ta inabi l i t y  assessment 
rat ing sys tems are  ava i lab le  wor ldwide.
New systems are continual ly proposed and 
the most  d i f fused ones  receive a year ly 
update.  Th i s  evolv ing s i tuat ion has led to 
the re lease of  the standards “Sustainabi l -
i ty  in  Bu i ld ing Const ruct ion –  F ramework 
for  Methods of  Assessment of  the Envi ron-
mental Performance of Construct ion Works 
– Part  1:  Bui ldings” ( ISO 21931–1, 2010) and 
“Sustainabi l i ty of Construct ion Works – Sus-
tainabi l i ty Assessment of Bui ldings – Gener-
al  Framework” ( ISO 15643–1, 2010) [6].
Systems for  sustainabi l i ty  assessment have 
var ious subjects – f rom energy performance 
e v a l u a t i o n  t o  m u l t i d i m e n s i o n a l  q u a l i t y 
assessment.

Berardi  [6] groups them into:

• CED: cumulat ive energy demand systems 
(on energy consumption);

• LCA: l i fe cycle analys is  systems (on envi-
ronmental aspects);

• TQA total  qual i ty assessment systems (eco-
log ica l ,  economic,  and soc ia l  aspects ) . 
However,  many systems can not exclus ively 
be included in one of the abovementioned 
categories.  CED systems, general ly monod-
imensional,  evaluate the sustainabi l i ty of a 
bui ld ing through energy-re lated measure-
ments.  LCA systems measure the impact of 
a bui ld ing on the envi ronment by assess -
ing the emiss ion of  substances re lated to 
the bui lding’s construct ion and operat ion. 
LCA can have one or more evaluation pa-
rameters ,  wh i le  TQA sys tems are mul t id i -
mensional because they evaluate dif ferent 
parameters.
The f i r s t  two systems have a quant i tat ive 
approach, whi le the TQA system is  qual i ta-
t ive or  quant i tat ive in re lat ion to di f ferent 
cr i ter ia [6].
Whi le assessment systems have been giv-
ing value to the envi ronmental  character-
ist ics,  the surge in importance of economic 
and socia l  evaluat ions  has mani fested in 
sys tems ta i lored to developing countr ies , 
where evaluating the environment alone is 
insuff ic ient.  In turn,  this  should shi ft  the as-
sessment systems toward a new perspective 
of sustainabi l i ty.  Owing to the evaluations’ 
thorough approach,  sys tems demanding 
cons iderab le  deta i led in fo rmat ion  have 
been developed.  The cr i te r ia’s  in t r icacy 
i s  reported as being the rest r ict ing factor 
for the promulgation of rat ing systems, and 
even susta inabi l i ty ,  wi th in  bui ld ing s take-
holders who would be s low to endorse sus-
tainabi l i ty practices.  Therefore, to promote 
sus ta inable  bu i ld ing assessment  sys tems, 
i t  i s  c ruc ia l  tocompromise between ease 
of  use and thoroughness  of  analys i s .  The 
fact  that  mul t i -c r i te r ion TQA sys tems are 
more widely used than thei r  LCA counter -
parts  can be att r ibuted to thei r  s impl ic i ty 

Figure 19. The three dimensions of sustainability
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and checkl i s t  s t ructure.  Nevertheless ,  LCA 
system analyses  can be more exhaust ive 
compared to mult i -cr i ter ion systems but st i l l 
hard to understand, with their  use l imited to 
a number of special ists  [5].
For these reasons (according to which mul-
t idimensional,  quicker methods are prefer-
able),  the topic of TQA wi l l  be analyzed in 
the next paragraphs.

4.1 RATING SYSTEM FOR ASSESSING 
SUSTAINABILITY

To establ ish an object ive and comprehen-
s ive  method of  assessment  on the wide 
range of  env i ronmental  per formances of 
a  bu i ld ing i s  the goal  of  the rat ing sys -
tems used to evaluate them. They aim to 
measure a bui ld ing’s  performance with a 
system that  i s  cons i s tent  and harmonized 
with respect to pre-establ i shed standards, 
guidel ines,  factors,  or cr i ter ia.

The system boundaries of the building’s LCA can be of three types: cradle-to-grave, cradle-to-gate, 
and gate-to-gate. The cradle-to-gate approach is an assessment of a partial life cycle of a product, 
from resource extraction to the factory gate, before the product is transported to the consumer. 
It is usually used as a basis for environmental product declaration. The gate-to-gate approach is 
a partial analysis that looks at only one process in the entire production chain. Information about 
each gate-to-gate module can be linked accordingly in a product chain, including information 
about the extraction of raw materials, transportation, disposal, and reuse, to provide a full cradle-to-
gate evaluation. The cradle-to-grave approach is the most used because it starts from the pre-use 
phase, including raw material acquisition, goes through manufacturing and transportation to site, 

and reuse [5].

inventory, the life cycle impact assessment and the improvement assessment phase. LCA diffusion 

processes require data for every building material in any region. This lack of information on building 
materials is especially frequent for the existing buildings. Databases have been created for LCA evaluations and implemented in 

Quantum in the Netherlands, Ecoinvent in Switzerland, and GaBi in Germany. However, these databases are only valid for assessments 

impacts expressed through chemical substances, which are not easily understood by construction sector actors. LCA systems assess 

disaggregation analysis necessary for an LCA to an evaluation of economic costs. For example, BEES and GaBi systems already permit 
the selection of cost-effective environmentally preferable products [6].

In  order to produce rat ing systems for  the 
evaluat ion of  a bu i ld ing’s  env i ronmental 
sustainabi l i ty,  scor ing methods establ ished 
on the fo l lowing four  major  components 
have been employed most often:

-  Categories:  a certain set of environmental 
performance-related i tems to be account-
ed for in the evaluation;

-  Scor ing system: a performance measure-
ment  sys tem combin ing po int s ,  o r  c red-
i t s ,  earned through the achievement of  a 
per formance leve l  set  fo r  each point  of 
assessment;

-  Weight ing sys tem:  the importance that 
each point pertaining the scor ing system is 
given;

-  Output:  a result  produced to demonstrate 
the env i ronmental  per formance atta ined 

Figure 20.
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throughout the scor ing phase through an 
extensive, di rect approach.
This  i s  the structure that each rat ing system 
employed in the assessment of a bui lding’s 
environmental impact is  bui l t  upon; howev-
er,  a number of s ignif icant parts prove dif-
ferent after a study of the detai ls  [5].
D i f ferent  scopes are examined in  a l l  the 
systems, with dif ferent levels  of detai l .
In Table 1, the scopes’ distr ibution among the 
schemes/systems is  presented graphical ly.
Some of  the most  d i f fused systems (BREE-
AM, CASBEE, LEED, SBTool)  were presented 
in detai l  dur ing the lesson,  though for  the 
scope of the present document they were 
only mentioned and compared. A broader 
unders tanding may be obtained by con-

sult ing the respective websites and specif ic 
manuals.
Other important European systems are DGNB 
(Deutsche Gese l l schaf t  fü r  Nachhal t iges 
Bauen, Germany) and HQETM (Haute Qual-
i té Environnementale, France),  but they are 
not as common and are not covered in this 
lesson.

BREEAM, publ ished by the Bui lding Research 
Establ i shment (BRE)  in  1990,  i s  the wor ld’s 
o ldes t  es tab l i shed method of  assess ing, 
rat ing,  and cert i fy ing the susta inabi l i ty  of 
bui ldings.

Figure 21.
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There are di f ferent  types of  schemes,  ap-
pl ied to dif ferent types of bui lding or s i tua-
t ion, as shown in the next page, regarding 
Refurbishment and F i t -Out Technical  Stan-
dards,  In use, New Construct ion, and Infra-
structure. They are al l  def ined in 11.
The scheme’s  ten categor ies  and 71 cr i ter ia 
al low for the descr ipt ion of the sustainabi l i ty. 

For  each category,  a percentage-weight ing 
factor and a totalof 112 credits  are ass igned 
commensurably ,  a l though the lat ter  feature 
the fo l lowing condit ions:  the categor ies  “En-
ergy and CO2” and “Water and Waste” have 
a set minimum achievement l i s ted in Table 2, 
along with the schemes’ categories [5].

Table 1. Scopes’ distribution among the analyzed rating schemes (* HVAC: heating, ventilation, and airconditioning) [5]
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Refurbishment and Fit-Out Technical Standard.

the external envelope, structure, core services, local services, or interior design of a building. The standard 

homes (note: in the UK, there are separate standalone technical standards for non-domestic and domestic 

the constraints on these types of projects.

In-Use. The standard can be used for all existing non-domestic buildings. It is a scheme to help building 
managers reduce the running costs and improve the environmental performance of existing buildings. It 
has three parts – Parts 1 (building asset) and 2 (building management) are relevant to all non-domestic, 
commercial, industrial, retail, and institutional buildings. Part 3 (occupier management) of the BREEAM  

New Construction Homes and Commercial Buildings. The New Construction standards can be used to 

the local, natural, or manmade environment surrounding the building. The standards can be used to assess 
most types of new buildings, including new homes and additions to existing buildings. Each one uses a 
common framework that is adaptable, depending upon the type and location of the building.

Infrastructure – Civil Engineering and Public Realm. In the short term, a new CEEQUAL will be launched as 
the successor to CEEQUAL Version 5.2 and BREEAM Infrastructure (Pilot). This will bring together the best 
of both schemes into a new best practice approach to challenge projects to deliver better outcomes in 
infrastructure sustainability. It will combine the legacy and track record of CEEQUAL with the new thinking 
from BREEAM. For now, new projects have two options: register with CEEQUAL Version 5 or pre-register for 
CEEQUAL (2018).

Communities. This standard focuses on the master-planning of whole communities. It is aimed at helping 
construction industry professionals design places that people want to live and work in, that are good for 
the environment, and that are economically successful.

The CASBEE i s  the Japanese susta inabi l i ty 
rat ing sys tem for  bu i ld ings .  I t  was devel-
oped by a research committee establ ished 
in  2001 through the col laborat ion of  ac-
ademia,  indust ry  and nat ional  and local 
governments,  which establ ished the Japan 
Sustainable Bui lding Consort ium (JSBC) un-
der the auspice of the Minist ry of Land, In-

f rast ructure,  T ransport ,  and Tour i sm (MLIT)  
[12] .  The launch occurred in  2005 for  the 
international market,  then i t  became com-
pulsory in 24 municipal i t ies of Japan, where 
i t  was made mandatory that the results  of 
an assessment performed through CASBEE 
be attached to the bui lding permits’  appl i -
cat ion. The dimensions of a bui lding are the 
bas is  for  the schemes al lowed by CASBEE, 
which address  the four  main bui ld ing l i fe 
phases [5]:
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- CASBEE for  Predesign,  used in s i te selec-
t ion and bui lding planning;

-  CASBEE for New Construct ion, used in the 
f i r s t  th ree years  fo l lowing the bu i ld ing’s 
complet ion;

-  CASBEE for Ex ist ing Bui ldings,  used no ear-
l ier  than one year of operat ion;

-  CASBEE for Renovation, whose purpose is 
to support a bui lding refurbishment.

With the intent ion of attaining the specif ic 
purposes,  a vast number of anci l lary rat ing 
systems are avai lable to CASBEE when the 
base system is  insuff ic ient,  for  instance for 

detached houses,  temporary construct ions, 
heat i s land effect,  urban development,  or 
cit ies and market promotions.
Under CASBEE [12] ,  there are two spaces: 
internal and external,  div ided by the vi r tual 
enclosed space boundary, which is  def ined 
by the s i te boundary and other  e lements , 
with two factors related to the two spaces. 
Thus,  we have put forward CASBEE, in which 
the “negative aspects of environmental im-
pact which go beyond the vi r tual  enclosed 
space to the outs ide (the publ ic property)” 
and “improving l iv ing amenity for the bui ld-
ing users” are considered s ide by s ide.
Under CASBEE, these two factors are def ined 
below as Q and L,  the main assessment cat-
egor ies ,  and are evaluated separately.  Q 

Table 2. BREEAM, categories for each scheme [5]
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(Qual i ty) – Bui l t  Environment Qual i ty:  Evalu-
ates “ improvement in l iv ing amenity for the 
bui ld ing users ,  wi th in the v i r tual  enclosed 
space (the pr ivate property)”.
L  (Load) –  Bu i l t  Env i ronment Load:  Evalu-
ates  “negat ive aspects  of  env i ronmental 
impact  which go beyond the v i r tua l  en-
c losed space to the outs ide ( the publ ic 
property)”.
The core concept of  CASBEE i s  cal led BEE 
(Bui l t  Envi ronment Eff ic iency).  BEE is  an in-
d icator  calculated by us ing Q as the nu-
merator and L as the denominator.
 

Wi th  th ree subcategor ies  f rom which to 
base the values’ calculat ions,  as reported 
by the score sheet in Table 3,  Q and LR can 
range between 0 and 100. With the Q and 
LR values on the y-axis  and x-axis ,  respec-
t ively,  BEE i s  expressed as the gradient of 
the l ine on the graph. The BEE value is  used 
to ass ign a level  of  performance ranging 
from C through B–, B+ and A, up to S to the 
project in quest ion. Applying the Q and LR 
values and the coeff ic ients  of  every i tem, 
the assessment resu l ts  sheet analyzes and 
sets weights,  then produces a f inal  BEE in-
dex score in i ts  last  step.

The US Green Bu i ld ing Counci l  (USGB) ,  a 
nongovernmental  organizat ion with repre-
sentat ives  f rom indust ry ,  academia,  and 
government,  f i r st  launched the Leadership 
in  Energy and Env i ronmental  Des ign P i lot 
Project Program, referred to as LEED® Ver-
s ion 1.0 ,  in  the USA in  1998.  Th i s  program 
has s ince been subject  to rev i s ions ,  inte-
grat ions ,  and nat ional  customizat ions .  In 
2016,  the last  complete vers ion (4 .0)  was 
released but in 2018, a beta vers ion of the 
4.1 vers ion was introduced, start ing with Ex-
ist ing Bui ldings.
The LEED® Green Bui lding Rat ing System is 
one of the most widespread systems in the 
world (the most used according to the U.S. 
Green Bu i ld ing Counci l ) .  I t  i s  a vo luntary 

Table 3. CASBEE’s score sheet [5]

Figure 22. Environmental labeling based on Built Environment 
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system. Numerous schemes are developed 
to rate new and ex i s t ing commercia l ,  in -
st i tut ional,  and res ident ial  bui ldings (Table 
4) .  F ive categor ies  are inc luded in  every 
scheme, containing the same l i st  of perfor-
mance requirements.  Those which change 
substant ia l ly  in  accordance with the spe-
cif ic area of interest and bui lding type are 
the number of  credi t s ,  prerequis i tes ,  and 
points avai lable.
Table 5 provides a descr ipt ion of the cate-
gor ies included in the LEED® environmental 
rat ing schemes. 

The major i ty of  the schemes contain man-
datory  prerequis i tes  and non-compulsory 
credits ,  which can be se lected observ ing 
the object ives  that  are to  be achieved. 
The summat ion of  po ints  for  each credi t 
generates the evaluat ion outcome. A sole 
weight is  al lotted to each credit  according 
to a str ict ly establ ished scor ing system that 
conceives a maximum score of 100 points, 
in addit ion of 10 bonus points awarded for 
the compl iance with two special  catego-
r ies.  A score of 40 points i s  the minimum re-
quirement for pass ing the basic evaluation.

Applies to buildings that are being newly constructed or going through 
a major renovation; includes New Construction, Core and Shell, Schools, 
Retail, Hospitality, Data Centers, Warehouses and Distribution Centers, 
and Healthcare. 

BD+C
Building Design and 
Construction

ID+C
Interior Design and 
Construction
O+M
Building Operations 
and Maintenance

ND
Neighborhood 
Development

Homes

Cities and 
communities

Commercial Interiors, Retail, and Hospitality.

Applies to existing buildings that are undergoing improvement work 
or little to no construction; includes Existing Buildings, Schools, Retail, 
Hospitality, Data Centers, and Warehouses and Distribution Centers.

Applies to new land development projects or redevelopment projects 
containing residential uses, nonresidential uses, or a mix. Projects can be 
at any stage of the development process, from conceptual planning to 
construction; includes Plan and Built Project. 

Applies to single family homes, low-rise multifamily (one to three stories), 
or mid-rise multifamily (four to six stories); includes Homes and Multifamily 
Low-rise and Multifamily Mid-rise. 

Applies to entire cities and subsections of a city. Using the Arc performance 
platform, LEED for Cities projects can measure and manage their city’s 
water consumption, energy use, waste, transportation, and human 
experience. 

Table 4.
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(40–49 points) (50–59 points) (60–79 points) (80 points and over)

Table 5. LEED’s categories and description [5]

Table 6.
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The Sustainable Bui lding Chal lenge, pre-
viously known as the Green Bui lding 
Chal lenge, is  an international in i t iat ive 
conceived in 1996 that set the goal of 
ident i fy ing standards for energy and en-
vi ronmental performance suitable for in-
ternational and national condit ions.  More 
specif ical ly,  the aim of the Green Bui lding 
Chal lenge was to develop and constant ly 
update a methodology able to combine 
the advantage of us ing a common inter-
nat ional standard with the poss ibi l i ty of i ts 
complete contextual izat ion with respect to 
the s ingle nat ional appl icat ion areas.
Thus,  i t  was necessary to determine eval-
uat ion tools suitable for the object ive as-
sessment of a bui lding’s environmental, 
economic, and social  impact throughout 
i ts  l i fe cycle by means of var ious method-
ological bases.  The combined efforts  of 20 
countr ies’ representat ives led to the devel-
opment of the SB method. In addit ion to a 
common international standard, another 
feature of this  method is  the ease of cus-
tomizat ion for each national context.  The 
International In i t iat ive for a Sustainable 
Bui l t  Environment ( i iSBE) manages a tech-
nical committee tasked with updating the 
SB method, which is  used in the evaluation 

of al l  design concepts or exist ing bui ldings, 
regardless of their  prevalent use and geo-
metr ical  extension, according to the four 
stages: predesign, design, construct ion, 
and operat ion.
The SB method is the base of origin of the 
Green Bui lding Tool (GBTool), thereafter 
modif ied to be named the Sustainable Bui ld-
ing Tool (SBTool). Four levels characterize 
the performance framework of the SBTool: 
performance issues, performance catego-
r ies, performance criter ia, and performance 
subcriter ia. Table 7 demonstrates SBTool’s is-
sue areas, in which it is  expressed per each 
phase of a bui lding’s l i fe cycle [5,7].

4.2 COMPARISONS BETWEEN THE DIFFERENT SYS-
TEMS

I t  i s  normal ly dif f icult  to compare the var-
ious systems, at t imes prohibit ive. As the 
purposes targeted by every rat ing scheme 
are dif ferent,  an accurate comparison be-
tween categories and subcategories is  f re-
quently unattainable.
However,  below, we wi l l  br ief ly present 
some comparison tables in relat ion to dif-
ferent aspects [7].

Table 7. Analysis of the SBTool’s issue areas expressed per each phase of a building’s life cycle [5]
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Rating System New Buildings Existing Buildings Buildings under Urban Planning Projects

BREEAM • • • •

CASBEE • • • •

LEED • • • •

SBTool • •

Rating Residential Commercial Industrial Educational Other type of Urban

BREEAM • • • • • • •

CASBEE • • • • • • •

LEED • • • N/A • • •

SBTool • • • N/A • N/A N/A

Table 8. 

Table 9. 

Table 10. 
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Rating System Predesign and Design Construction Post-Construction Use/Maintenance

BREEAM • • • •

CASBEE • • • •

LEED N/A • • •

SBTool • • • N/A

Table 11. Life cycle phase of the building assessed by the selected schemes

Table 12. 
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Energy performance and sol id waste man-
agement  are the main categor ies  to  be 
evaluated; however,  the great major i ty of 
schemes also assess the fol lowing important 
categor ies:  mater ials ,  water,  waste,  water 
management,  and ecology and env i ron-
mental  qual i ty .  The least  assessed scopes 
concern res istance to natural  disasters ,  as 
they are taken into cons iderat ion exc lu -
s ively by CASBEE (though, in real i ty,  also by 
two other  systems, that are not considered 
in  th i s  d i scuss ion  –  German Sus ta inab le 
Bui ld ing Counci l  (DGNB) and Haute Qual-
i té  Env i ronnement  (HQETM).  Ins tead,  th i s 
factor should be introduced in al l  countr ies 
with high seismic/hydrogeological r i sk etc. 
(such as I taly).

4.3 OTHER TWO SYSTEMS FOR SPECIAL CONTEXT

Moreover,  although they are not especial ly 
widespread, two other systems have been 
examined: the ITACA Protocol (owing to i t 
being an Ital ian Assessment System) and 
GBC Histor ic Bui lding (because i t  i s  part icu-
lar ly suitable for histor ical  bui ldings).  These 
two systems are more suitable for the pe-
cul iar i t ies of a context such as the Aeol ian 
one.

The ITACA Protocol [13] i s  based on the SB 
method of I ISBE, chosen in 2002 as a refer-
ence by the I tal ian regions (the f i rst  vers ion 
of  the I ta l ian SBTool  i s  f rom 2002 and was 
presented at the World Sustainable Bui lding 
conference in Oslo.  The Res ident ial  SBTool 
2002 can be cons idered the matr ix  of  the 
ITACA Protocol).  The ITACA Protocol system 
i s  conf igured as  a federat ion of  regional 
evaluat ion protocols  character i zed by a 

common methodology and technical  sc i -
ent i f ic requirements.  The idea is  to share a 
common standard whi le a l lowing i t  to be 
decl ined local ly.
The ITACA Protocol,  as a result  of the char-
acter ist ics of the SB Method, al lows for con-
textual izat ion to the terr i tor ial  pecul iar i t ies 
of the regions,  whi le maintaining the same 
st ructure,  scor ing,  and weight ing sys tem. 
This  qual i ty i s  part icular ly important for I taly 
as i t  i s  character ized by di f ferent c l imat ic 
prof i les and construct ion practices.
To date, many Ital ian Regions have adopt-
ed the ITACA Protocol as a tool to support 
their  local pol icies.  There are regional ver-
s ions of the protocol in Piedmont,  L igur ia, 
Marche, Tuscany, Lazio,  and Pugl ia.
The ITACA Protocol (vers ion 2011) is  com-
posed of 34 evaluation cr i ter ia,  through 
which the level of sustainabi l i ty of a bui ld-
ing can be object ively analyzed.
The cr i ter ia are organized into f ive themat-
ic areas:
-  s i te qual i ty;
-  consumption of resources;
-  environmental loads;
-  indoor environmental qual i ty;
-  service qual i ty;
For each cr i ter ion, depending on the level 
of performance achieved, the bui lding re-
ceives a score ranging from –1 to +5 (where 
zero is  the standard construct ion practice, 
3 the best current practice and 5 excel-
lence).
Each cr i ter ion has a weight,  based on the 
SBTool methodology, which determines i ts 
importance compared to the others.
The weighted sum of the scores f rom each 
of the 34 cr i ter ia determines the overal l  sus-
tainabi l i ty score of the bui lding.
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The Green Bui lding Counci l  I tal ia has de-
veloped a new rat ing system for the cert i -
f icat ion of bui ldings subject to restorat ion 
or refurbishment.  I t  i s  cal led GBC Histor ic 
Bui lding®, based on the LEED® system ma-
tr ix  and, in part icular,  on the LEED® Ital ia 
2009 New Construct ion and Restructur ing 
vers ion. I t  i s  quite recent:  the f i rst  bui lding 
project was cert i f ied in 2018.
The GBC Histor ic Bui lding® protocol can be 
used for bui ldings constructed before 1945 
(pre- industr ial izat ion).  However,  for bui ld-
ings bui l t  after 1945 with a preindustr ial 
bui lding process,  in the presence of histor-
ical  test imonial  or cultural  values,  l inked to 
the formal,  typological and/or construct ive 
character ist ics,  i t  i s  poss ible to apply the 
GBC Histor ic Bui lding® protocol.
Compared to LEED®/GBC, this  protocol 
adds a thematic area related to sustain-
able intervent ion in the conservat ion f ie ld, 
named “Histor ic Valence” (VS).  I t  has the 
ult imate goal of preserving al l  that is  “test i -
mony with the value of civ i l i zat ion”.
As in exist ing LEED®/GBC systems, in GBC 
Histor ic Bui lding®, the dist r ibut ion of points 
i s  based on the effects of act ions related to 
the design, construct ion, use, and mainte-
nance of the bui lding (for example, green-
house gases,  the use of foss i l  fuels ,  toxic 
and carcinogenic agents,  ai r  and water 
pol lut ion, and internal condit ions) on the 
environment and on human health.
Al l  requirements are grouped within the fol-
lowing thematic areas:
-  Histor ic Valence (VS);
-  S i te Sustainabi l i ty (SS);
-  Water Management (GA)
- Energy and Atmosphere (EA);
-  Mater ials  and Resources (MR);

-  Internal Environmental Qual i ty ( IQ);
-  Innovation in Design ( IP);
-  Regional Pr ior i ty (PR).
The points system associated with credits  i s 
based on the fol lowing rules:
-  the prerequis i tes are mandatory and do 
not give a score;
-  al l  credits  are worth at least 1 point;
- all credits have a positive integer value (there 
are no fractional or negative numbers).
The maximum score achievable is 110, divid-
ed into 100 points distr ibuted between the 
VS, SS, GA, EA, MR, and QI areas and in 10 
points for the IP and PR areas.

4.4.  CRITICAL ISSUES

The public receives an easily comprehensi-
ble report of how “green” a building may be 
due to assessment methods producing quan-
tif iable results. This is not to say that scoring 
systems are impervious to negative issues.
F i rst ly,  the bui lding is  awarded a level of 
cert i f icat ion that does not di rect ly or ex-
tensively report i ts  performance within spe-
cif ic categories of sustainable design and 
they are also not rel iably congruous to the 
total  reduction in real ized environmental 
impact.  Points awarded to more posit ively 
impacting categories of a rat ing system are 
ident ical to others and, at t imes, bui lding 
teams work toward accumulat ing points 
where they are most affordable, not by em-
ploying methods more beneficial  to the en-
vi ronment.  This  i s  an issue present in al l  ma-
jor sustainabi l i ty rat ing systems that there 
are inconsistencies between the impact on 
the environment of a specif ic inclus ion and 
i ts  designer’s reward.
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The discrepancy of the dif f iculty to ful f i l 
var ious metr ics compounds the problem, 
as certain requirements are easi ly attain-
able in one context whereas they might be 
unfeasible in others.  Promoting the use of 
bicycles and publ ic t ransport award points 
in the LEED, BREEAM, Green Globes, and 
Green Star systems, for instance, though 
implementing this  metr ic ranges f rom easy 
to near imposs ible whether the context i s 
more or less urban.
Furthermore, the costs relat ive to the ful f i l -
ment of certain credits  are higher than oth-
ers;  for example, the same credit  i s  attr ibut-
ed to the use of highly ref let ive colors for 
a bui lding’s roof and the instal lat ion of a 
green roof system. Addit ional ly,  owners are 
not guaranteed direct l i fecycle payback 
costs by employing some of the more envi-
ronmental ly posit ive credits ,  although they 
are a concrete incentive.
The result  i s  that owners and developers 
tend to decide on the inclus ion of credits 
not by their  impact on the environment, 
but their  potent ial  economic benefit  [9].
In summary, the evaluation a bui lding’s per-
formance on the basis  of a score inevitably 
involves s impl i f icat ions that are occasion-
al ly excess ive. In general ,  scor ing methods 
have these other l imitat ions:

-  Each indicator i s  associated with a dif fer-
ent score, weighted, and decided arbit rar i -
ly by an external commiss ion, regardless of 
the context and the specif ic case.

-  There is  a r i sk of standardiz ing design solu-
t ions.  Many cr i ter ia tend to provide repeti-
t ive solut ions that are not val id everywhere. 
In this  sense, many systems are try ing to 
overcome these shortcomings.  Sustainabi l -
i ty i s  global,  but the same cannot be said 

about the methods to establ ish a bui ld-
ing’s level  of environmental sustainabi l i ty. 
Though in a number of rat ing systems, the 
point system var ies,  displaying a geograph-
ic and cultural  s ingular i ty,  any specif ic sys-
tem lacks var iat ion regarding cl imate or 
cultural  di f ferences.

-  There is  no database to obtain detai led 
information on the mater ials  and products 
with which bui ldings are made. Many prod-
ucts have ecofr iendly labels even in cas-
es where the or igin is  not clear – often the 
methods over look economic and social 
sustainabi l i ty.

- The lack of a unif ied regulatory framework 
and unequivocal pol it ical choices have led 
to the definit ion of a high number of cert if i -
cation systems that are diff icult to compare.

The importance of  harmonizat ion has also 
been implemented at  the European level 
(Communication No. 445 – 01.07.2014 which 
h ighl ights  the need to create shared and 
comparable assessment tools  to faci l i tate 
better use of resources in the construct ion 
sector).  The Common European sustainable 
Bui l t  Envi ronment Assessment  (CESBA) in i -
t iat ive (2014,  13 European countr ies)  pro-
vides a common framework. The miss ion of 
CESBA i s  promot ing the promulgat ion and 
endorsement  of  pr inc ip les  of  sus ta inable 
bui l t  env i ronments  by way of  harmonized 
assessment  sys tems th roughout  the bu i l t 
environment’s l i fe cycle. For this  reason, i t 
i s  CESBA’s  a im to be Europe’s  paramount 
o rgan i zat ion ,  lead ing the harmonizat ion 
of current and future bui l t  environment as-
sessment systems [14].
The f indings f rom the var ious systems’ com-
parison [5] are reported below.
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- The rat ing systems for the evaluation of 
a bui lding’s environmental impact are al l 
appropr iate for current and new bui ld-
ings,  also deal ing with the refurbishment of 
bui ldings with the exception of the SBTool.

-  BREEAM and CASBEE are able to assess al l 
types of bui ldings,  unl ike LEED®, which does 
not concern industr ial  bui ldings.  The most 
restr icted is  the SBTool,  as urban planning 
projects are not covered by i t ,  in addit ion 
to any bui lding type dif ferent f rom res iden-
t ial ,  off ice, commercial ,  and educational 
bui ldings.

-  BREEAM and CASBEE deal with a bui lding’s 
ent i re l i fe cycle phases.

-  The SBTool system has solely been de-
s igned for cert i fy ing a bui lding’s low per-
formance level.

-  Quantit ively speaking, the categories 
most considered by the schemes are ener-
gy performance, sol id waste management, 
mater ial ,  and water.

-  The least considered categories are “re-
s istance against natural  disasters”,  “earth-
quake prevention”, and “olfactory com-
fort”.  The lack of attent ion to the issues 
such as “res istance against natural  disas-
ters” and “earthquake prevention” is  a ser i -
ous def iciency when we operate in a high-
r isk terr i tory (hydrogeological or seismic) 
l ike the I tal ian one.

-  Only the new GBC Histor ic Bui lding® gives 
a specif ic answer for the cert i f icat ion of 
histor ic bui ldings subject to restorat ion or 
refurbishment.

In conclusion, regarding the further develop-
ment of these schemes, beneficial features 
would be as follows:

-  Completeness,  indicating the appropr i -
ate analys is  of al l  the elements denoting a 
bui lding and its  l i fe cycle;

-  A clear representat ion of the weight ing 
system, with rel iable evidence to support 
the scor ing system;

- Greater harmonizat ion at the internation-
al  level  would be desi rable, whi le respect-
ing the specif ic it ies of places.
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