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The progress ive  depopulat ion of  in land area  consol idated terr itor ia l 
dynamics  and the  instabi l ity  created by the  C ovid-19 pandemic  can 
of fer  opportunit ies  in  order  to  redef ine  new approaches  for  devel-
oping di f ferent  terr itor ies’  scenar ios .  The Research Projec t  “Renais-
sance  of  v i l lages  for  the  revita l izat ion of  margina l  areas”,  approved 
by the  EURISPES Obser vator y,  intends  to  create  the  condit ions  to 
repopulate  and reba lance  shr inking terr itor ies  by  establ ishing new 
centers  of  att rac t iveness ,  expect ing an ac t ive  involvement  of  loca l 
author it ies  with  the  aims at  helping them by the  promotion of  an in-
teract ive  web dashboard provided to  create  a  learning environment 
and a  spat ia l  decis ion support  system for  future  loca l  pol ic y  ac t ions . 
The quest ion ar ises  is :  why repopulate  these  less  inhabited terr ito-
r ies?  The object ive  is  to  regain possess ion of  these  terr itor ies  and 
the  rea l it ies  that  character ize  them,  whi le  t r y ing to  create  an ident ity 
va lue  that  is  not  current ly  properly  recognized.  In  fac t ,  i t  i s  essent ia l 
to  implement  pol ic ies  aimed at  an ac t ive  planning of  these  places , 
creat ing jobs ,  providing an adequate  inf rastructure  network,  of fer-
ing basic  essent ia l  ser v ices ,  such as  hea lth  and educat ion,  without 
forgett ing green areas .  These  are  the  e lements  which can provide 
att rac t ive  l iv ing condit ions  in  genera l  for  smal l  municipa l it ies  expe-
r iencing a  s ituat ion of  abandon.
In this  perspect ive,  a  funct ional  methodolog y with a  place-based ap-
proach to  managing the  exist ing terr itor ia l  complexity  is  proposed. 
Into  speci f ics ,  this  thes is  work contr ibutes  to  the  def init ion of  Ita l-
ian v i l lages’  archetypes  through the  quant itat ive  spat ia l  c luster  mul-
t ivar iate  analys is ,  formed by the  s ix  key  var iables  which have  been 
ident i f ied,  assesses ,  and mapped.  Addit ional ly,  the  morphologica l 
ana lys is  has  been explored,  which has  the  aims of  assess ing the  spa-
t ia l  dist r ibut ion of  urban centra l it ies  throughout  the  c ity  represent-
ing the  qual ity  of  l i fe  of  i t .  A case  study has  been selec ted f rom the 
smal l  Ita l ian v i l lages  and employed as  an example  of  Isobenef it  L ines’ 
methodolog y appl icat ion.
The results  of  these  two f irst  approaches  have  the  intent  to  be  a  star t-
ing point  for  future  upgrades  about  the  def init ion of  c luster’s  arche-
types  and for  future  study about  the  morphologica l  aspects  of  these 
margina l  areas .

ABSTRACT ITALIANO ABSTRACT ENGLISH

Il  progress ivo spopolamento del le  aree  interne,  le  consol idate  dina-
miche terr itor ia l i  e  l ’ instabi l ità  creata  da l la  pandemia C ovid-19 pos-
sono of f r ire  un’opportunità  per  r idef inire  i  nuovi  approcci  per  lo  sv i-
luppo di  divers i  scenar i  terr itor ia l i .  I l  Progetto  di  Ricerca  “Rinascita 
dei  v i l laggi  per  la  r iv ita l izzazione del le  aree  margina l i”,  approvato 
da l l’Osser vator io  EURISPES,  intende creare  le  condizioni  per  r ipo-
polare  e  r iequi l ibrare  quest i  terr itor i  consol idat i ,  s tabi lendo nuovi 
centr i  di  att ratt iv ità  e  prevedendo un coinvolg imento att ivo deg l i 
ent i  loca l i  con l’obiett ivo di  aiutar l i  att raverso la  promozione di  un 
dashboard interatt ivo per  creare  un ambiente  di  apprendimento e  un 
s istema di  supporto decis ionale  spazia le  per  le  future  azioni  pol i-
t iche  loca l i .  L a  domanda che sorge  spontanea è :  perché r ipopolare 
quest i  terr itor i  meno abitat i?  L’obiett ivo è  quel lo  di  r impossessars i  di 
quest i  terr itor i  e  del le  rea ltà  che  le  caratter izzano,  cercando di  creare 
un va lore  ident itar io,  i l  qua le ,  a l  momento,  non è  adeguatamente 
r iconosciuto.  Infatt i ,  è  indispensabi le  attuare  pol it iche  indir izzate 
ad una piani f icazione att iva  di  quest i  luoghi ,  creando post i  di  lavoro, 
rea l izzando una rete  inf rastruttura le  adeguata ,  fornendo ser viz i  es-
senzia l i  d i  base,  come la  sanità  e  l’ i s t ruzione,  senza diment icare  le 
aree  verdi .  Quest i  sono g l i  e lement i  che  possono of f r ire  condizioni 
di  v ita  att ratt ive  in  genera le  per  i  piccol i  comuni  che  stanno v ivendo 
una s ituazione di  dis interesse.
In  questa  prospett iva ,  v iene proposta  una metodologia  funzionale 
con un approccio  basato  su l la  compless ità  terr itor ia le  es istente.  In 
par t icolare,  questo  lavoro di  tes i  contr ibuisce  a l la  def iniz ione deg l i 
archet ipi  dei  v i l laggi  i ta l iani  att raverso la  mult ivar iate  c luster  anal-
is i ,  formata  da  se i  var iabi l i  chiave,  le  qual i  sono state  ident i f icate , 
va lutate  e  mappate.  Inoltre ,  è  s tato  invest igato  un esempio di  anal is i 
morfologica ,  place  syntax analys is ,  la  quale  ha  l’obiett ivo di  va lu-
tare  la  distr ibuzione spazia le  del le  amenit ies  r icreat ive  pubbl iche. 
Un caso di  s tudio è  stato  se lez ionato dai  piccol i  v i l laggi  i ta l iani  e 
ut i l izzato  come esempio di  appl icazione del la  metodologia  del le  Iso-
benef it  L ines .
I  r isu ltat i  d i  quest i  due pr imi  approcci  hanno l’ intento di  essere  un 
punto di  par tenza per  futur i  aggiornament i  su l la  def iniz ione deg l i 
archet ipi  dei  c luster  e  per  futur i  s tudi  sug l i  aspett i  morfologic i  di 
queste  aree  marginal i .



1.1. PROBLEM STATEMENT

1.2. PROJECT “RENAISSANCE OF BORGHI”

1.3. RESEARCH OBJECTIVES

1.4. METHODOLOGICAL FRAMEWORK

1.5. THESIS STRUCTURE 

TABLE OF CONTENTS

INTRODUCTION

LITERATURE REVIEW

CLUSTER AND MORPHOLOGICAL ANALYSIS: METHODOLOGICAL STEPS

01

02

03

ABSTRACT

2.1. GLOBAL POPULATION’S TREND AND URBANIZATION’S ISSUE

2.2. RURAL AND URBAN RELATION

2.3. URBAN MORPHOLOGY AND QUALITY OF LIFE

2.4. ACTUAL DEBATE ON ENHANCING VILLAGES

3.1. SELECTION OF SMALL VILLAGES

3.2. MAPPING VARIABLES 

 3.2.1. VARIATION OF POPULATION 

 3.2.2. GEOGRAPHIC LOCATION

 3.2.3. MUNICIPAL AREA

 3.2.4. AVERAGE COLLECTIVE INCOME

 3.2.5. AVAILABILITY AND VARIETY OF ESSENTIAL SERVICES

 3.2.6. RICHNESS OF THE INFRASTRUCUTURE NETWORK

RESULTS AND DISCUSSION

04
4.1. ITALIAN SMALL VILLAGES

4.2. SIX KEY VARIABLES’ ANALYSIS

4.3. CLUSTER ANALYSIS AND ARCHETYPES

4.4. MORPHOLOGICAL ANALYSIS
 

CONCLUSIONS AND FUTURE DEVELOPMENTS05

BIBLIOGRAPHY

 2.4.1. PLANS AND STRATEGY IN ITALY 

4

8

9
11

14

15

16

2.5. MORPHOLOGICAL AND ANALYTICAL TOOLS FOR 
UNDERSTANDING VILLAGES

18

19

23

25

29

33

35

3.3. CLUSTER ANALYSIS AND DEFINING ARCHETYPES

3.4. MORPHOLOGICAL ANALYSIS: ISOBENEFIT LINES’ METHOD

 3.4.1. CASE STUDY 

 3.4.2. METHODOLOGY OF ISOBENEFIT LINES

38

41
43

44

44

45

45

46

47

48

49

49

51

54

55

58

66

69

74

77



A
 q

ua
nt

ita
tiv

e 
sp

at
ia

l m
ul

tiv
ar

ia
te

 cl
us

te
r a

na
ly

sis
 o

f I
ta

lia
n 

sm
al

l v
ill

ag
es

p.
 9

I N T RODU C T ION

01

The increas ing urbanizat ion,  enhanced by the  counter-urbanizat ion dynamics  of 

the  1980s  (Dematte is ,  1986) ,  has  meant  that  smal l  urban areas  far  f rom the  main 

urban centers  have  establ ished trends  that  have  led to  the  current  s ituat ion:  neg-

at ive  demographic  t rends ,  reduct ion of  economic ac t iv it ies ,  progress ive  c losure 

of  essent ia l  ser v ices ,  socia l  margina l ity,  increased costs  in  terms of  land man-

agement  (B er tol ini  and Pag l iacci ,  2017) .  Addit ional ly,  the  terr itor ia l  t ransforma-

t ion processes  and socio-economic dynamics  that  took place  in  Ita ly  af ter  World 

War II  have  brought  about  an inexorable  change in  the  countr y ’s  morpholog y,  i t s 

product ion systems,  and consequent ly,  the  distr ibut ion of  resources  (Barca ,  F. , 

Casavola ,  P.  and Lucatel l i ,  2014) .  B es ides  these  problems,  a lso  the  progress ive  de-

populat ion of  in land areas  and urban polar izat ion such as  consol idated terr itor ia l 

dynamics  are  di f f icu lt  to  dampen and adapt  to  the  new paradigms of  sustainable 

terr itor ia l  development  (Sa lv ia ,  Sa lvat i  and Quaranta ,  2021) ,  a lthough they have 

been abrupt ly  redirected by the  C ovid 19 pandemic  and it  i s  now a  c lear  the  dis-

par ity  between major  c it ies  and v i l lages  located in  marginal  areas  that  have  star t-

ed lagging (OECD, 2020) .

This  instabi l ity  created by the  pandemic  of fers  the  opportunity  to  redef ine  new 

parameters  of  inter vent ion and new scenar ios  for  the  development  of  terr itor ies 

in  re lat ion to  the  new needs  of  decentra l izat ion and physica l  distancing (Leach et 

a l . ,  2021) .  C onsequent ly,  the  interest  in  v i l lages  has  grown,  s ince  the  pandemic 

has  highl ighted the  objec t ive  need to  safeguard and recover  in land areas .

Actual ly,  the  main objec t ive  to  redirect  and divers i f y  the  supports  of  loca l  devel -

opment  in  order  to  reduce the  gap between large  c it ies  and smal l  towns creat ing 

ef f ic ient  polycentr ic  systems.  At  internat ional  level ,  Green Deal  and Next  Gen-

erat ion EU tools  are  st rengthening this  v is ion creat ing an ac t ive  economy that 

puts  people  and the  planet  f i rst ,  create  jobs ,  and foster  socia l  inclusion whi le 

promoting dig ita l izat ion,  innovat ion,  compet it iveness ,  cu lture,  and sustainable 

tour ism for  v i l lages  and shr inking terr itor ies ,  and providing them with adequate 

inf rastructure  and ser vices .  At  the  Ita l ian level ,  these  st rateg ic  guidel ines  have 

been included in  the  Nat ional  Recover y  and Resi l ience  Plan (PNRR).  Among the 

6  miss ions  of  the  PNRR ,  the  Plan takes  ac t ion on the  regenerat ion and enhance-

1 .1 .  PROBLEM STATEMENT
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1

ment  of  smal ler  s ites ,  speci f ica l ly,  the  v i l lages .  The init iat ives  in  favor  of  the 

v i l lages  wi l l  be  implemented through the  ‘Piano Nazionale  B orghi’  (Nat ional 

v i l lages  Plan) ,  a  program support ing the  economic and socia l  development  of 

shr inking areas  based a lso  on the  cultura l  regenerat ion and the  construct ion 

of  a  new type of  tour ism.  This  Plan wants  to  ensure  the  bas ic  ser vices  main-

tenance and react ivat ion where  they are  no longer  present  and provides  an 

equitable  inf rastructure  for  te lework’s  provis ion and physica l  inf rastructure 

in  order  to  ensure  the  access ibi l ity  to  ser vices .

In  this  perspect ive,  people  choose  the  c ity  where  they want  l ive  and elapse 

their  t ime,  therefore,  bui lding pleasant  c it ies  improves  the  qual ity  of  l i fe  for 

people  which are  l iv ing it .  It  i s  taking place  a  progress ive  rea l iz ing to  a  great-

er  extent  the  va lue  of  the  qual ity  of  urban environment  that  wi l l  mit igate 1 the 

problems such as  populat ion density,  t raf f ic ,  lack in  housing resources ,  noise , 

air  and water  pol lut ion,  e tc  (L i  e t  a l . ,  2009) .  These  improvements  are  direc t-

ly  l inked to  the  urban planning because,  g iv ing importance  to  the  qual ity  of 

places ,  i t  might  be  an att ract iveness’  growing of  margina l  areas .  To know bet-

ter  which is  the  qual ity  of  l i fe  in  c it ies ,  i t  could interest ing focus  on how the 

fac tors  inducing a  pleasant  l i fe  are  spat ia l ly  distr ibuted throughout  the  c ity, 

and to  develop this  k ind of  study,  the  analys is  morphologica l  i s  the  required 

tool .  Indeed,  the  f ina l  purpose  of  this  c it ies’  sc ience  is  to  understand them 

and make c it ies  e f f ic ient  and attract ive  to  please  l ives 2.

1 Shear et al., 2006; Jenny and Ericson, 2006; Romano & Ercolano, 2012 
2 D’Acci, “Mathematize urbes by humanizing them: cities as isobenefit landscapes. 
Psycho-economical distances and personal isobeneft lines”, 2015

The or ig ins  of  this  projec t  can be  found both in  the  economic and socia l  changes 

that  occurred f rom the  postwar  per iod to  the  e ight ies ,  and in  the  needs  of  decen-

tra l izat ion and physica l  distancing imposed by the  pandemic  f rom C ovid-19.  In 

this  per iod there  have  been radica l  changes  in  the  Ita l ian product ion system, 

which involve  var ious  t ransformat ions  concerning the  spat ia l  dist r ibut ion of  the 

populat ion,  the  poles  of  cu ltura l  l i fe  and a  di f ferent  concentrat ion of  housing and 

urban planning.  Fur thermore,  the  post-COVID-19 future  involved quest ioning 

the  cer taint ies  of  the  terr itor ies  that  were  supposed to  be  acquired and consol i-

dated.  The purpose  of  this  research projec t  is  to  create  the  condit ions  to  repop-

ulate  and ba lance  the  internal  zones  of  the  countr y  and to  bui ld  new centers  of 

att rac t iveness .

Current ly,  there  is  a  gradual  depopulat ion of  the  countr y ’s  inter ior  reg ions  in  fa-

vour  of  a  concentrat ion of  housing in  medium-large  c it ies .  This  rea l ity  can of fer 

the  opportunity  to  def ine  new and di f ferent  inter vent ions  for  the  development 

of  margina l ized terr itor ies ,  the  latter  considered as  an obvious  st rength in  the 

post-emergenc y t ransformat ion process ,  thus  changing the  future  scenar ios  due 

to  the  pandemic.  The aim is  to  repossessthe  loca l  areas  and rea l it ies  that  can of fer 

more  att rac t ive,  funct ional  and interest ing l iv ing condit ions .  At  the  same t ime, 

restocking v i l lages  would make it  eas ier  to  decongest  major  centres ,  reducing the 

pressure  on infrastructure  and hea lth .  Fur ther,  the  interest  towards  the  “B orghi” 

has  grown more genera l ly  highl ight ing the  objec t ive  need to  safeguard and recov-

er  mater ia l ly  and socia l ly  the  internal  areas ,  which const itute  a  unique her itage 

in  the  world.  In  this  perspect ive,  the  countr y  should be  prepared to  respond to 

this  change by def ining new inter vent ions  for  the  development  of  i t s  terr itor ies . 

Innovat ive  instruments  and new methods  of  inter inst itut ional  cooperat ion are 

the  bas is  for  making use  of  these  new opportunit ies ,  which aim at  sustainable  and 

ba lanced loca l  terr itor ia l  development ,  a  reduct ion in  dispar it ies  between terr i-

tor ies  and the  e l iminat ion of  socia l  inequal it ies .  In  order  to  create  the  condit ions 

for  the  repopulat ion of  the  terr itor ies  in  quest ion,  publ ic  investment  would be 

needed to  ac t ivate  v ir tuous  projec ts  to  re launch loca l  and decentra l ized econo-

mies  through the  involvement  of  publ ic-pr ivate  cooperat ion 

1 .2 .  “RINASCITA DEI B ORGHI” PROJECT
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models .  Al l  this  requires  the  preparat ion of  plans  and synergist ic  programs 

def ined at  centra l  level  but  in  cooperat ion with the  loca l  author it ies  who fol-

low the  l ines  of  common and shared act ions .  In  order  to  be  e l ig ible  for  publ ic 

funding,  these  plans  wi l l  have  to  meet  precise  technica l  requirements  def ined 

in  the  guidel ines  of  the  f inancing plan according to  the  eva luat ion methodol-

ogies  found in  nat ional  and European best  pract ices . 

In  the  l ight  of  the  purposes  descr ibed,  the  objec t ive  of  the  Projec t  is  to  def ine 

a  planning tool  for  e f fec t ive  and par t ic ipator y  decis ion support  for  the  rebir th 

of  the  Ita l ian B orghi ,  aiming at  an inclusive  governance and an ef fec t ive  pol-

ic y  making to  st imulate  the  development  of  a  detai led mapping of  these  dis-

advantaged areas  of  the  countr y  in  order  to  se ize  development  opportunit ies . 

C onsequent ly,  the  Projec t  wi l l  a l low,  through the  ac t ivat ion and implementa-

t ion of  an interact ive  dashboard,  to  fac i l i tate  the  decis ion-making processes 

for  the  Publ ic  Administrat ion,  to  innovate  the  t radit ional  planning processes 

including the  socia l  component  of  terr itor ia l  pol ic y  decis ions ,  making plan-

ning choices  e f f ic ient  through an approach that  previously  assesses  the  im-

pacts  of  pol ic ies  on the  var ious  components  of  a  terr itor y.  Obviously,  these 

benef its  of  the  projec t  are  c losely  l inked to  the  intent  to  re launch the  margin-

a l  areas  and encourage  the  rebir th  of  the  v i l lages  through the  enhancement  of 

their  socia l ,  cu ltura l ,  economic and tour ist  components .

The structure  of  this  projec t  can be  div ided in  phases  as  out l ined below.

Step 1  -  Background:  the  work begins  through in-depth bibl iographic  re-

search that  var ies  f rom issues  concerning the  complexity  of  the  terr itor ies , 

the  management  of  sustainable  loca l  terr itor ia l  development ,  the  planning 

support  system,  the  v i l lages  and their  opportunit ies .  Subsequent ly,  i t  i s  nec-

essar y  to  ident i f y  a  method of  se lec t ing v i l lages ,  mapping of  these  places 

throughout  the  Ita l ian terr itor y  and then carr y  out  an analys is  of  the  data  to 

bui ld  a  unique and access ible  database.

Step 2  -  Developing the  Decis ion Support  Tool :  at  this  stage,  f i rst  of  a l l ,  i t  i s 

appropr iate  to  def ine  a  set  of  indicators  and a  se lec t ion of  KPIs  suitable  for 

the  synthet ic  interpretat ion of  the  terr itor y  through a  SWOT analys is .  Af ter-

wards ,  i t  i s  poss ible  to  def ine  the  st ructure  of  the  terr itor ia l  ana lyt ica l  f rame-

works  by  process ing the  data  through the  GIS (Geographica l  Informat ion 

System),  mult ivar iate  sof tware  and techniques  that  lead to  the  rea l izat ion of 

the  interact ive  mult icr iter ia  dashboard.

Step 3  -  Val idat ion and implementat ion:  this  par t  i s  l inked to  the  def init ion 

of  st rateg ies  and act ions  to  plan terr itor ia l  development ,  carr y ing out  an im-

plementat ion of  the  plat form on case  studies  and developing scenar io-bui ld-

ing par t ic ipated in  creat ive  workshops .

Step 4  -  Disseminat ion of  results  and publ icat ion:  The last  s tep involves  the 

def init ion of  a  monitor ing and eva luat ion program in progress  and ex  post 

of  the  results  obtained,  seeking the  involvement  of  loca l  author it ies  for  an 

ef fec t ive  and innovat ive  approach.
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The  contr ibut ion of  this  thes is  i s  par t  of  a  wider  and star t ing research context 

within the  projec t  “Renaissanceof  Vi l lages”  approved by the  EURISPES Obser va-

tor y. 

The purpose  of  the  ac t iv ity  is  to  def ine  the  Ita l ian v i l lages  archetypes  that  con-

tr ibutes  mainly  to  the  f i rst  phase-construct ion of  the  knowledge f ramework,  this 

because  it  i s  increas ing awareness  of  the  opportunit ies  of  margina l  areas ,  and it  i s 

essent ia l  to  implement  the  mult i-sec tora l  ana lys is  of  the  tangible  and intangible 

va lues  of  these  terr itor ies .  In  fac t ,  the  projec t ,  as  the  f ina l  aim,  envisages  ac t ive 

involvement  of  municipa l it ies  and loca l  author it ies  which are  the  main stakehold-

ers  handle  the  margina l  areas  through a  more correct  decis ion support  system for 

future  pol ic y  ac t ions . 

Therefore,  terr itor ia l  ana lys is  i s  fundamenta l  to  study the  exist ing loca l  com-

plexity  of  these  areas  through an integrated knowledge based on a  mult idisc i-

pl inar y  and mult i-objec t ive  approach:  analys is ,  appl icat ion,  and implementat ion. 

The purposed methodolog y has  the  aim of  invest igat ing a  knowledge f ramework, 

in  order  to  analyze  the  terr itor ia l  dynamics  of  margina l  areas .  This  f i rst  approach 

has  played a  role  in  the  draf t ing of  the  paper  ent it led “Renaissance  of  v i l lages  for 

the  revita l izat ion of  margina l  areas”  wr itten by Sara  Torabi  Moghadam,  Mauriz ia 

Pignatel l i ,  Al ice  C ol l in  and Pat iz ia  Lombardi  for  SBEf in 2022 C onference. 

Another  objec t ive  of  this  thes is ,  in  addit ion to  providing a  knowledge f rame-

work of  margina l  areas’  Projec t ,  i s  to  of fer  an example  of  morphologica l  ana lys is 

through the  Isobenef it  L ines’  methodolog y,  which a l lows to  analyze  the  spat ia l 

dist r ibut ion of  urban centra l it ies .  Genera l ly  speaking,  this  approach is  consid-

ered a  new way of  mapping c it ies  according to  the  benef it  they  g ive  res idents  has 

the  potent ia l  to  change the  way planners  think about  c ity  des ign (MIT Technolog y 

Review 2012) .

Important  to  remember,  this  example  of  analys is  must  be  considered as  a  s imple 

study on how morpholog y can af fec t  in  terms of  the  capabi l ity  for  analyzing a 

place,  so  how it  can be  usefu l  in  preparat ion for  a  decis ionsupport  system. 

1 .3 .  RESEARCH OBJECTIVES

The proposed methodolog y is  s t ructured in  relat ion to  the  object ives  proposed 

above,  which the  thes is  paper  aims to  achieve,  t r y ing to  bui ld  a  c lear,  e f fec t ive 

and shareable  method. 

Star t ing f rom the  l i terature  review and f rom the  research object ives ,  the  method-

ologica l  f ramework is  s t ructured in  main two phases ,  the  terr itor ia l  ana lys is  and 

the  morphologica l  ana lys is ,  which are  st ructured in  other  levels . 

Within the  terr itor ia l  ana lys is  environment ,  the  data  col lec t ion,  the  KPIs  se lec-

t ion,  and the  def init ion of  ac t ions  and strateg ies  wi l l  take  place.  This  reasoning 

base  is  necessar y  to  create  a  support ive  spat ia l  database  for  each archetype.  In 

fac t ,  for  each archetype ident i f ied wi l l  be  col lec ted the  data ,  ass igned a  set  of 

var iables  and a  package of  ac t ions  based on their  character ist ics  and terr itor ia l 

dynamics .  The aim of  archetype’s  ident i f icat ion is  re lated to  the  implementat ion 

of  the  interact ive  dashboard,  which it  wi l l  be  tested by developing par t ic ipator y 

scenar io-bui lding workshop and sett ing pi lot  projec ts  re lated to  each type of  ar-

chetype.  The def init ion of  Ita l ian v i l lages  archetypes  has  been developed by the 

Mult ivar iate  Cluster  Analys is  which is  the  bas is  for  the  construct ion of  the  dash-

board. 

Whi le  in  the  morphologica l  ana lys is ,  the  se lec t ion of  a  case  study and the  Isoben-

ef it  L ines’  approach wi l l  e laborate  in  order  to  study the  spat ia l  dist r ibut ion of  ur-

ban centra l it ies .  The Isobenef it  approach aims to  des ign c it ies  where  each dwel ler 

enjoys  a  walkable  access  dynamica l ly  and f lexibly  to  the  main dai ly  ser vices ,  job 

locat ions ,  urban centers  and nature  (D’Acci  2019) .  This  methodolog y includes  the 

Urban Matr ix’s  us ing and the  formula  g iven by the  Distr ibuted B enef it  of  a  point 

“k”  received f rom an amenity  “ i”,  d istant  “d”,  and with a  level  “A” of  att rac t iveness 

(D’Acci ,  2015) .

These  phases  establ ishe  the  bas is  for  the  future  development  and upgrades  about 

the  research projec t ,  and a lso  because  the  results  of  the  morphologica l  ana lys is 

have  to  be  considered an input  for  future  studies .

1 .4 .  METHOD OLO GICAL FRAMEWORK
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The  thes is  work is  organized in  f ive  chapter  to  be  read in  sequence in  order  to 

understand a l l  the  genera l  concepts  before  working towards  a  more  detai led de-

scr ipt ion of  ac t ions .  This  document  is  the  result  of  aresearch work that  shows the 

ac tua l  contest  of  margina l  areas  in  Ita ly,  which is  t r y ing to  address  their  ac t ions 

to  recover y  these  terr itor ies .  The methodolog y formulated and the  instruments 

adopted are  i l lustrated. 

Fur thermore,  for  each of  the  phases ,  which make up the  analyses ,  the  result  and 

potent ia l  future  developments  of  the  research are  explained. 

INTRODUCTION

The introduct ion presents  the  statement  of  the  problem and the  mot ivat ion that 

led  to  the  need to  address  the  issue  to  acquire  knowledge and informat ion about 

the  internal  terr itor ies .  In  this  context ,  the  theme of  the  importance  of  the  ac-

t iv it ies  of  analys is  and eva luat ion of  places ,  as  i t s  essent ia l  components ,  i s  intro-

duced.  The objec t ives  of  the  thes is  and a  methodologica l  note  of  the  contr ibut ion 

of fered to  the  research work and then to  the  col laborat ion of  the  research projec t 

“Renaissance  of  B orghi”  are  repor ted.

LITERATURE REVIEW

The second chapter  represents  the  introductor y  par t  of  the  research thes is ,  in 

which the  knowledge f ramework begins  to  be  presented showing di f ferent  mat-

ter.  The l iterar y  review has  the  task  of  highl ight ing ,  fol lowing a  carefu l  reading 

of  the  previously  research developed,  the  necess ity  to  seek for  a  new topic  to  be 

addressed. 

METHOD OLO GICAL FRAMEWORK 

In this  chapter  the  methodologica l  complexity  of  the  work is  presented fol low-

ing the  order  in  which it  was  appl ied and according to  the  divers i f ied objec t ives . 

This  methodologica l  complexity  is  due to  a  mult idisc ipl inar y  and mult i-object ive 

st ructure  of  the  projec t :  the  def init ion of  Ita l ian smal l  v i l lages  archetype and,  in 

addit ion,  the  invest igat ion about  the  spat ia l  dist r ibut ion of  urban centra l it ies . 

RESULTS AND DISCUSSION

This  chapter  sets  out  the  results  of  the  se lec t ion process  about  smal l  v i l lages  and 

the  var iables  used for  the 

1 .5 .  THESIS STRUCTURE
cluster  analys is .  5 .532 municipa l it ies  have  been selec ted and the  s ix  key  var i-

ables  were  ident i f ied and mapped.  Thanks  to  these  data  and the  cluster  anal-

ys is ,  f ive  Ita l ian v i l lages  archetypes  were  c lass i f ied.  Moreover,  in  this  sec t ion 

the  Castel  del  Piano’s  case  study selec ted for  the  morphologica l  ana lys is  i s  

i l lustrated and f ina l  graph of  Punctual  B enef it  and Isobenef it  L ines  is  ex-

plained. 

CONCLUSIONS AND FUTURE DEVELOPMENT

In this  last  chapter  the  conclusive  ref lec t ions  of  the  ent ire  research work on 

the  ac t iv ity  carr ied on and on the  f ina l  results  obtained are  repor ted.  The 

main chal lenge is  re lated to  the  ident i f icat ion of  a  common def init ion of  “v i l -

lage”,  in  fac t  there  is  not  yet  a  univoca l  and shared def init ion of  this  term. 

The innovat ion of  the  proposed methodolog y is  re l ied on its  place-based ap-

proach dr iven GIS environment  and the  advanced tools  that  ArcGIS Pro has 

recent ly  made avai lable .  The use  of  spat ia l  ana lys is  combined with the  sta-

t ist ica l  ana lys is  of  data  is  fundamenta l  to  better  addresses  future  sustainable 

development  pol ic ies ,  par t icular ly  f rom the  point  of  v iew of  this  projec t  to 

recover y  the  v i l lages  and margina l  areas  of  Ita ly.

The morphologica l  ana lys is  e laborates  in  this  Thesis  has  to  be  considered 

an example  for  future  development  of  the  projec t ,  at  the  moment  in  which 

the  des igning of  c ity  wi l l  be  required,  the  Isobenef it  L ines’  approach wi l l  be 

usefu l . 
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L I T E R AT U R E 
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02

2.1.  GLOBAL POPULATION’S TREND AND URBANIZATION’S ISSUE

The world  populat ion f rom 10.000 B CE to  today increased and a  mind-boggl ing change 

is  that  the  world  populat ion today is  1 .860 t imes  the  s ize  of  what  it  was  12.000 years 

ago.  What  is  remarkable  is  that  a lmost  a l l  of  this  growth happened ver y  recent ly.  “His-

tor ica l  demographers  est imate  that  around the  year  1800 the  world  populat ion was 

only  around 1  bi l l ion people.  This  impl ies  that  on average  the  populat ion grew ver y 

s lowly  over  this  long t ime f rom 10,000 B CE to  1700 (by 0 .04% annual ly) .  Af ter  1800 

this  changed fundamenta l ly :  the  world  populat ion was  around 1  bi l l ion in  the  year 

1800 and has  increased 7-fold  s ince  then” 1.  

In  terms of  recent  development  and according to  the  2019 review of  the  World Pop-

ulat ion Prospects  by  theUnited Nat ions  Populat ion Divis ion “the  world’s  populat ion 

reached 7 .7  bi l l ion in  mid-2019,  having added one bi l l ion people  s ince  2007 and two 

bi l l ion s ince  1994”  bes ides  the  g lobal  populat ion wi l l  reach 8 .5  bi l l ion in  2030 and 9 .7 

bi l l ion in  2050.  Around 2100,  the  s ize  of  the  g lobal  populat ion is  expected to  stabi l ize 

and complete  the  era  of  rapid growth began in  1800.  This  is  the  direc t  consequence 

of  the  process  known as  “demographic  t ransit ion”,  ser ies  of  s tages  in  which popula-

t ion growth accelerates  and then s lows down.  (UNDESA,  2021 GLOBAL POPULATION 

GROW TH).  For  many countr ies ,  this  t ransit ion has  a lready ended,  in  this  way the  pop-

ulat ion is  no longer  growing,  whi le  for  other  countr ies  the  demographic  t ransit ion is 

at  an early  stage,  i t  means  that  the  populat ion is  projec ted to  growth rapid ly. 

The growth rate  of  the  world’s  populat ion reached a  peak between 1965 and 1970 and 

the  g lobal  populat ion growth is  projec ted to  cont inue s lowing down throughout  the 

current  centur y,  reaching an annual  rate  of  increase  of  about  0 .5  per  cent  by  2050 and 

less  than 0 .03 per  cent  by  2100.  “After  1950,  i t  took around 37 years  for  the  world’s 

populat ion to  double,  surpass ing 5  bi l l ion inhabitants  in  1987.  Thereaf ter,  i t  i s  est imat-

ed that  more  than 70 years  wi l l  be  required for  the  g lobal  populat ion to  double  again, 

r is ing to  over  10  bi l l ion by 2060”  (UNDESA,  2021 GLOBAL POPULATION GROW TH).

1 Max Roser, Hannah Ritchie and Esteban Ortiz-Ospina (2013) - “World Population Growth”. 
Published online at OurWorldInData.org. Retrieved from: ‘https://ourworldindata.org/world-population-
growth’ [Online Resource]
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According to  the  DESA,  dur ing 2020,  the  world’s  populat ion increased by 81 

mi l l ion people,  connect ing to  the  demand for  food,  housing,  inf rastructure, 

ser v ices  and decent  work,  causing as  a  result  the  increas ing pressure  on the 

environment .  By comparison,  the  annual  growth of  the  g lobal  populat ion is 

projec ted to  decl ine  to  70 mi l l ion persons  in  2030 and to  cont inue decl ining 

throughout  the  remainder  of  the  twenty-f irst  centur y,  decl ining to  around 48 

mi l l ion persons  in  2050 and 4  mi l l ion in  2100,  so  there  is  roughly  a  27  per 

cent  chance that  the  s ize  of  the  world’s  populat ion wi l l  s tabi l ize  or  begin to 

decrease  before  2100.  Despite  these  future  scenar ios ,  the  s ize  of  the  world 

populat ion is  a lmost  cer tain  to  r ise  over  the  next  few decades .  The spat ia l 

dist r ibut ion of  the  world’s  populat ion cont inues  to  change 2.  In  2000,  around 

47 per  cent  of  the  world’s  populat ion l ived in  urban areas ,  a  proport ion that 

had increased to  55 per  cent  in  2018 (United Nat ions ,  2018) .  By 2030,  the 

g lobal  share  of  the  urban populat ion is  projec ted to  r ise  fur ther  to  60  per 

cent .  By then,  one third of  the  g lobal  populat ion is  est imated to  be  l iv ing in 

c it ies  with  at  least  ha l f  a  mi l l ion inhabitants 3.  This  process  shows no s ign of 

s lowing down and it  could be  considered the  most  powerful  and v is ible  an-

thropogenic  inf luence  which has  brought  fundamenta l  changes  in  land cover 

around the  g lobe. 

Urbanizat ion is  recognized as  a  crucia l  phenomenon in  economic and socia l 

i ssues ,  s ince  it  of fers  increased opportunit ies  for  employment ,  product ion 

and goods  and ser vices ,  in  this  manner  large  numbers  of  people  migrate  f rom 

rura l  to  urban areas .  Cit ies  are  growing faster,  a lso  f rom the  physica l  dimen-

sion’s  point  of  v iew,  becoming a  huge center  for  res idence,  industr y,  t rade, 

communicat ions ,  inf rastructure,  socia l  ser v ices ,  e tc… Sure  enough,  “Urban 

areas  are  expected to  absorb v ir tua l ly  a l l  of  the  future  growth of  the  world’s 

populat ion (United Nat ions ,  2018) .  Urbanizat ion in  st rongly  l inked to  the 

a l locat ion and distr ibut ion of  resources ,  f rom housing and transport  access 

to  hea lthcare,  educat ion and employment  opportunit ies  which should be  de-

pendent  on where  people  l ive :  understanding the  distr ibut ion of  people  is  es-

sent ia l  to  guarantee  the  avai labi l ity  of  resources  and ser vices  where  they are 

needed.  C onsequent ly,  this  rapid urban growth could be  considered an oppor-

2 United Nations, Department of Economic and Social Affairs, Population Division 
(2020). Population Facts. December 2020
3 Idem

tunity  for  improve some aspects  of  spat ia l  planning,  but  it  creates  cha l lenges 

to  the  implementat ion of  making c it ies  and human sett lements  inclusive,  safe 

and sustainable ,  referr ing to  the  e leventh sustainable  development  goa l .  This 

means  that  a  t imely  and accurate  populat ion est imate,  and projec t ions  a l low 

Government  to  ant ic ipate  future  demographic  t rends ,  incorporat ing that  into 

development  pol ic ies  and planning act ions .

The qual ity  of  est imates  and projec t ions  are  addic ted to  qual ity  of  the  bas ic 

informat ion.  In  the  case  of  c it ies  across  countr ies ,  the  def init ion and the  cr i-

ter ia  to  del imitate  c it ies ,  urban agg lomerat ion and metropol itan area  change. 

S o,  the  f i rst  problem l inked to  the  urbanizat ion’s  topic  is  the  def init ion of 

“urban area”,  so  what  def ines  an urban area?  Actual ly,  there  is  no universa l 

def init ion of  what  urban means  and the  problem is  that  countr ies  decide  to 

adopt  ver y  di f ferent  def init ions  of  urbanizat ion using di f ferent  thresholds 

l ike  the  minimum populat ion,  the  populat ion density,  the  inf rastructure  de-

velopment ,  e tc… In Ita ly,  to  descr ibe  the  phenomenon of  urbanizat ion is  used 

the  scheme proposed by the  European Environment  Agenc y,  which ident i f ies 

three  types  of  “urban areas”  (Istat ,  2017) :  the  f i rst  i s  based on an administra-

t ive  approach taking the  urban area  as  a  terr itor ia l  express ion of  the  pol it ica l 

and administrat ive  st ructure ;  whi le ,  the  second employs  a  morphologica l  ap-

proach where  the  shape of  the  urban area  is  def ined in  purely  physica l  terms 

(populat ion density,  extension of  the  bui lding ,  networks  and infrastructure, 

presence  of  industr ia l  and commercia l  zones ,  e tc . ) ;  last ly,  the  third type uses 

a  funct ional  approach where  the  shape of  the  urban area  is  def ined by the 

inf luence  that  the  c ity  exer ts  on the  surrounding terr itor y  in  socioeconomic, 

product ive,  ser v ice  del iver y,  e tc .  This  cont inuous growth of  c it ies  has  led the 

c it ies  themselves  to  extend their  funct ions  beyond the  physica l  per imeter, 

t ransforming into  a  cont inuum that  encompasses  the  neighbor ing terr itor ies , 

d isrupt ing cultura l  features ,  socia l  prof i les ,  economic st ructures  (Gottmann, 

1983) .  Moreover,  the  emergence of  new phenomena,  such as  the  g lobal izat ion 

of  markets ,  leads  c it ies  to  t ransform again,  up to  e laborate  the  concept  of  a 

g lobal  c ity  (Sassen,  1991)  according to  which it  has  the  abi l ity  to  per form cer-
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t a in  speci f ic  funct ions :  “Button room” of  the  world  economy,  f inancia l  head-

quar ters ,  place  of  product ion and innovat ion.  In  this  way,  the  c ity  assumes 

the  role  of  a  place  where  the  key  st ructures  of  the  economy must  necessar i ly 

be  located.  In  fac t ,  the  reasons  for  the  “race  to  the  c ity”  are  l inked to  the 

re lat ionships  that  exist  between economic development  and urban growth, 

re lat ionships  that  would explain that  the  growth takes  place  with  di f ferent 

intensit ies  and deadl ines ,  consider ing this  a  ver y  complex issue  (Istat  2017) .

2 .2 .  RURAL AND URBAN RELATION

While  the  world  is  rapid ly  urbanizing ,  the  development  gap between rura l  and 

urban areas  tends  to  increase.  Urbanizat ion has  been widely  recognized for 

it s  t ransformat ive  power,  but  even though urban and rura l  areas  depend on 

each other 4.  In  both the  2030 Agenda for  Sustainable  Development  (SD Gs)1 

and the  New Urban Agenda (NUA),  United Nat ions  Member  States  agreed to 

support  an integrat ing urban and terr itor ia l  planning and developing new, 

inclusive  approaches ,  in  order  to  enhance synergies  between urban and rura l 

communit ies  and spaces .  UN-Habitat  introduced and convened the  process 

to  develop “Urban-Rura l  L inkages :  Guiding Pr inciples  and f ramework for  Ac-

t ion” which is  based on the  premise  that  urban and rura l  areas  should not  be 

t reated as  separate  ent it ies  when development  plans ,  pol ic ies  and strateg ies 

are  made. 

R ather,  the  aim is  to  harness  the  potent ia l  that  their  combined synerg y gen-

erates ,  so  that  ever yone benef its  f rom the  c ircular  f low a long the  urban-ru-

ra l  cont inuum 5.  What  is  important  to  underl ine  is  that  “the  reciproca l  and 

repet it ive  f low of  people,  goods  and f inancia l  and environmenta l  ser v ices 

(def ining urbanrura l  l inkages)  between speci f ic  rura l ,  per i-urban and urban 

locat ions  are  interdependent  (URBAN RURALLINKAGES:  GUIDING PRIN-

CIPLES,  2019) .  Indeed,  creat ing a  st rong and mutual ly  support ive  connec-

t ionsbetween rura l  and urban areas  is  the  key  to  ROBUST European Project , 

which it  bel ieves  in  rea l iz ing smart ,  c ircular  and inclusive  development  for 

a  sustainable  Europe.  Rura l-Urban Europe explores  how synergies  between 

the  two areas  can be  appl ied in  pract ice  to  st rengthen reg ional  col laborat ion, 

interdependence and interconnect iv ity 6.

The need to  have  synergies  between rura l  and urban areas  is  l inked to  the 

exist ing gap between them:  c it ies  are  of ten seen as  the  economic engines , 

forg ing ahead through agg lomerat ion,  industr y,  creat ive  capita l ,  and innova-

t ion;  meanwhi le ,  the  countr ys ide  gets  v iewed as  a  place  for  food product ion, 

4 https://unhabitat.org/topic/urban-rural-linkages 
5 Idem
6 https://rural-urban.eu/ 
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resource  extract ion and recreat ion,  at  worst ,  le f t  behind 7. 

According to  C ont icel l i  e t  a l  (2020) ,  place-strengths  of  rura l  areas ,  such as 

qual ity  of  l i fe ,  landscape pecul iar  cu lture  and her itage,  can att ract  and retain 

workers .  However,  most  of  rura l  areas  dea l  with  economic,  socia l  and envi-

ronmenta l  problems,  result ing in  unemployment ,  disengagement ,  depopula-

t ion,  margina l izat ion or  loss  of  cu ltura l ,  biologica l  and landscape divers ity. 

Despite  this ,  developing in  rura l  areas  there  isthe  potent ia l  to  generate  sus-

tainable  high-qual ity  enterpr ise  and employment  opportunit ies ,  contr ibut ing 

to  the  rura l  divers i f icat ion [White  2013;  S elada et  a l .  2011] . 

The current  COVID-19 pandemic  has  exacerbated the  dichotomy,  and on the 

one hand,  rura l  areas  have  been threatened even more than urban areas ,  be-

cause  of  less  avai lable  resources ,  but  on the  other  hand,  the  need of  socia l 

distancing,  the  lack of  adequate  open publ ic  green areas  in  bigger  c it ies  and 

the  poss ibi l ity  of  remote  and te leworking have  star ted to  be  c laimed as  dr iv-

ers  for  people  l iv ing in  densely  populated sett lements  to  move towards  inner 

and rura l  areas  (De Luca et  a l ,  2021) . 

Across  the  world,  C ovid-19 took root  and strongly  af fec ted areas  with  di-

verse  geographic ,  c l imat ic  and demographic  condit ions 8.  Rura l  areas  have 

been less impacted so  far,  but  controvers ies  were  raised in  severa l  countr ies 

(Asquith,  2020)  because  of  people  that  wanted to  move to  second houses  to 

move f rom most  hit  c it ies  and to  enjoy ca lmer  and more natura l  areas  (Hart , 

2020) .  Indeed,  par t ia l  socia l  restr ic t ions  or  tota l  lockdown exper ienced in 

some countr ies  could have  rever ted c it izens’  pr ior it ies 9.  According to  the 

conclusion of  Claudia  De Luca et  a l  (2020)  rura l  areas  would assume a  centra l 

role  in  developing sustainableand res i l ient  communit ies  and this  is  cannot  be 

seen as  a  spontaneous  process ,  s ince  it  requires  loca l  author it ies  to  improve 

basic  inf rastructures  and ser vices ,  but  a lso  properly  plan future  development 

of  the  areas ,  to  repopulate  ageing and uninhabited rura l  areas  avoiding un-

planned gentr i f icat ion issues .

7 https://rural-urban.eu/learning-hub/three-keys-unlocking-rural-urban-synergies
8 TeMA Journal of Land Use Mobility and Environment. C. De Luca, S. Tondelli, H.E. 
Åberg - The Covid-19 pandemic effects in rural areas
9 Idem

2.3 .  URABAN MORPHOLO GY AND QUALIT Y OF LIFE

Most  of  the  planetar y  problems,  such as  the  cl imate  change,  the  biodivers ity 

loss ,  the  ecologica l  degradat ion,  the  pol lut ion,  as  wel l  as  the  humans psy-

chologica l  and physica l  wel l -being are  l inked with degenerat ive  urban design 

(D’Acci ,  2019) .  In  this  perspect ive,  i t  i s  necessar y  to  think new typologies 

of  c it ies ,  assuming that  in  future  there  wi l l  s t i l l  be  c it ies  which need to  be 

l ivable ,  especia l ly  i f  the  current  rate  of  urbanizat ion wi l l  not  reverse  (Merr i-

f ie ld,  2013) .  As  ment ioned previously,  the  urban populat ion of  the  world  has 

grown rapidly,  and this  is  suf f ic ient  to  underl ine  the  urgenc y for  an economic 

paradigm shi f t  but  a lso  a  drast ic  urban model  shi f t ,  because  even under  this 

stabi l ized world  populat ion s ize ,  the  pressure  is  s t i l l  to  dramat ica l ly  change 

the  c ity  shapes ,  s t ructure  and l ink with natura l  lands .  Addit ional ly,  “the  phys-

ica l  growth,  urban forms and structure  of  the  c ity  cannot  be  completely  le f t 

to  the  laisser- faire  because  the  contemporaneity  of  two events :  the  rapidity 

and the  magnitude of  this  urban unprecedented growth which does  not  a l low, 

as  the  pre- industr ia l  t ime ef f ic ient ly  and pleasant ly  of ten did,  a  spontaneous 

bottom-up emergence of  somehow l iveable  and sustainable  evolut ion of  our 

c it ies  and of  the  g lobal  environment”  (D’Acci ,  2019) .  Despite  the  increas ing 

importance  of  c it ies ,  there  are  di f f icu lt ies  to  understand them:  c it ies  change 

forms over  a  huge range of  sca les ,  f rom the  smal l  town to  the  megacit ies ,  but 

now it  i s  important  to  understand them and make the  urban shi f t  in  terms of 

form and structure.

In  this  way,  i t  i s  necessar y  to  introduce the  concept  of  “urban morpholog y”, 

the  study of  physica l  form of  sett lement .  Alain J.F.  Chiaradia  def ine  it  as 

“the  study of  the  format ion of  urban fabr ic  components  and the  relat ionship 

of  these  components ,  which descr ibe  their  composit ions  and conf igurat ions 

through t ime.  These  complex phenomena can be  analyzed at  di f ferent  spat ia l 

sca les  and across  disc ipl inar y  boundar ies”.  This  set  of  urban components  gave 

a  form to  the  c ity,  so  the  urban form evolves  constant ly  in  re lat ion to  socia l , 

environmenta l  and economic development . 

According to  Brenda C S cheer  (2015) ,  over  the  years  there  have  been many 

attempts  to  merge  numerous  concept ions  of  urban morpholog y an the  f i rst 

one is  within the  histor y  of  ISUF (Internat ional  S eminar  on Urban Form) 
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t hroughout  the  Anne Vernez  Moudon’s  ar t ic le .  She  ident i f ied three  pr inciples 

on which urban morpholog y is  based (A.  Vernez  Moudon,  1994) : 

1 .  Urban form is  def ined by three  fundamenta l  physica l  e lements :  bui ldings 

and their  re lated open spaces ,  plots  or  lots ,  and streets .

2 .  Urban form can be  understood at  di f ferent  levels  of  resolut ion.  C ommonly, 

four  are  recognized,  corresponding to  the  bui lding/  lot ,  the  st reet/block,  the 

c ity,  and the  reg ion.

3 .  Urban form can only  be  understood histor ica l ly  s ince  the  e lements  of  which 

it  i s  comprised undergo cont inuous t ransformat ion and replacement . 

Thus  form,  resolut ion and t ime are  the  essent ia l  components  of  urban mor-

phologica l  research.  Tied to  this  morphologica l  ana lys is  there  are  some other 

not ions  which are  s igni f icant  for  this  approach.  The f i rst  one is  the  formal  ty-

polog y of  sett lements  and the  terr itor ia l  and urban structure  of  sett lements . 

Antonio Cappuccitt i  (2008a)  indicates  that  the  c lass i f icat ion by formal  ty-

polog y is  a  dist inct ion of  the  di f ferent  types  of  sett lement  aggregat ions  in 

the  terr itor y,  which is  based on the  reading of  geometr ic  conformat ion of  the 

sett lements .  These  e lementar y  formal  typologies  of  sett lements  are  referred 

to  as  l inear,  ret icular,  radia l ,  r ing or  concentr ic ,  ga lac t ic .  In  addit ion to  this 

type  of  c lass i f icat ion,  there  are  two other  c lass i f icat ions :  the  geographica l 

typolog y that  concerns  the  locat ion of  the  sett lement  dist inguishing sett le-

ments  of  plain ,  va l ley  f loor,  plateau,  hi l ly,  s lope,  mountain,  r idge,  r iver  tops , 

lake,  coasta l  (Cappuccitt i ,  2008b) ;  and the  funct ional  typolog y which is  fo-

cused on the  prevai l ing funct ion of  the  sett lement ,  being a  res ident ia l  type, 

product ive  both f rom the  ar t isanal  and industr ia l ,  commercia l ,  ser v ice  and 

tour ist  point  of  v iew.

The other  not ion,  indicated by Cappuccitt i  (2008b) ,  i s  that  l inked to  the 

st ructure  of  the  sett lement  which can be  descr ibed as  a  system of  pr incipa l 

e lements  of  pr imar y interest  of  the  sett lement ,  and the  connect ions  between 

the  above e lements .  Indeed,  the  bas ic  const ituent  components  of  the  urban 

form are  sol id  volumes,  as  bui ldings  and gear  for  ser vices ,  and open spac-

es ,  l ikes  st reets ,  squares ,  parks  and gardens ,  which juxtaposing in  the  urban 

landscape gave  r ise  to  forms of  sett lement .  Always  according to  Cappuccit-

t i  (2008b) ,  the  c lose  correlat ion between the  shape of  the  space’s  road and 

bui ldings  it  can be  named “urban fabr ic”. 

Studying these  concepts ,  i t  i s  poss ible  to  focus  the  attent ion on those  places , 

areas ,  centers  and respect ive  connect ions  between these  ( i .e .  the  roads  and 

pedestr ian connect ing those  places) ,  which are  cer tain lyelement  of  par t icular 

and overr iding importance  in  def ining the  layout  of  the  establ ishment  and 

the  percept ion of  this  by  c it izens . 

C oncerning this  knowledge about  the  urban form,  the  space  syntax is  of ten 

regarded as  a  morphologica l  approach (Whitehand 2018)  because  it  does  not 

focus  on the  shapes  of  physica l  objec ts  but  on the  spaces  between these  phys-

ica l  objec ts  and how these  are  connected to  a l l  other  spaces  in  the  bui lt  envi-

ronment ,  descr ibing and quant i f y ing the  spat ia l  proper t ies  of  the  bui lt  envi-

ronment  that  shape socio-economic ac t iv it ies  (Akkel ies  van Nes  et  a l . ,  2021) . 

The book “ The Death and Li fe  of  Great  American Cit ies”  by  Jane Jacobs  is  an 

important  contr ibut ion for  understanding the  relat ionship between physica l 

components  of  the  bui lt  environment  and socia l  l i fe  in  c it ies .  According to 

the  Akkel ies  van Nes  et  a l . 10,  understanding a  society ’s  e f fec t  on the  bui lt 

environment  and v ice  versa  requires  a  concept  of  physica l  space.  If  human 

act iv it ies  manifest  in  space,  then the  organizat ion of  these  ac t iv it ies  af fec ts 

a  sett lement’s  spat ia l  organizat ion.  Thus,  socia l  ac t iv it ies  can be  understood 

with a  reference  to  the  physica l  s t ructure  of  the  bui lt  environment .  On the 

other  hand,  i f  the  physica l  s t ructure  and organizat ion of  architec tura l  space 

inf luences  human behaviors ,  i t  wi l l  impact  socia l  ac t iv it ies . 

In  this  perspect ive,  c it izens  choose  the  c ity,  and they selec t  the  locat ion for 

their  res idences  by  fol lowing some ba lanced comparat ive  fac tors :  locat ion 

of  work,  fami ly  and f r iends ,  housing cost ,  qual ity  of  the  area ,  distance  f rom 

the  c ity  center  and f rom other  c ity  centra l it ies ,  publ ic  ser vices ,  publ ic  goods , 

urban amenit ies  (D’Acci ,  2012) .  According to  the  conclusion of  Luca D’Acci 

(2020) ,  by  planning better  c it ies ,  terr itor ies  and socio-economic dai ly  l i fe-

sty les ,  such as  te leworking plus  f lexible  working t imes ,  week ly  working hour 

nat ional  reduct ions ,  greening c it ies  and radica l ly  t ransforming the  physica l 

s t ructures ,  forms and funct ioning of  current  urban environments  it  would 

have  an enormous potent ia l  economic impact  environmenta l ly,  inf rastruc-

tura l ly,  but  a lso  psychologica l ly  speaking.  Throughout  the  concept  of  Urban 

Isobenef it  L ines  it  i s  poss ible  to  analyze  the  spat ia l  equi l ibr ium involv ing by 

c it ies ,  so  it  can eva luate  the  Urban Qual ity  of  L i fe  and “ The qual ity  of  the 

urban environment  as  a  l iv ing space  for  the  peoples  of  the  world  is  an issue  of 

10 Akkelies van Nes, Claudia Yamu. Introduction to Space Syntax in Urban Studies. 2021
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f undamenta l  concern for  academic  researchers ,  pol ic y  makers  and c it izens” 

(Pacione,  2003) .

Recent ly,  the  qual ity  of  l i fe  has  become a  commonly  used term among re-

searchers  working in  di f ferent  f ie lds  and the  l i s t  of  speci f ic  issues  to  be  in-

cluded in  a  def init ion of  qual ity  of  l i fe  var ies  between studies ,  such as  the 

physica l  environment ,  housing ,  c l imate,  pol lut ion or  socia l  fac i l i t ies  l inked 

to  educat ion and hea lth  (Royuela  et  a l . ,  2007) .  The Qual ity  of  L i fe  represents 

the  goa l  of  human existence,  concerning both the  indiv idual  and society, 

and it  i s  made up of  both a  subject ive  dimension and an object ive  dimension 

(Petroviˇc ,  F. ;  Maturkaniˇc ,  P. ,  2022) .  In  the  past ,  researchers  invest igat ing 

Qual ity  of  L i fe  in  municipa l it ies  focused pr imari ly  on c it ies  (Petroviˇc ,  F. ; 

Maturkaniˇc ,  P. ,  2022)  and this  pr ior ity  is  re lated to  the  fac t  that  rura l  devel-

opment  has  lagged behind urban development  (Sánchez-S el lero,  M. ,  2021) . 

In  order  to  address  rura l  cha l lenges ,  OECD (2020a)  suggests  a  new “Wel l-

being Pol ic y  Framework,”  in  which the  economic approach to  countr ys ide  is 

extended to  include the  environmenta l  and socia l  dimensions  of  wel lbeing of 

rura l  populat ions ,  connect ing rura l  development  to  c it ies .

The number  of  papers  focused on the  qual ity  of  rura l  l i fe  i s  increas ing ,  and in 

2018,  the  European C ountr ys ide  journal 11 focused the  issue  on the  qual ity  of 

urban and rura l  l i fe ,  which explains  pecul iar it ies  in  the  rura l  space.  As  indi-

cated by Batty  (2018) ,  many sur veys  about  qual ity  of  l i fe  in  c it ies  invar iably 

suggest  that  it  i s  in  smal ler  c it ies  that  the  highest  qual ity  of  l i fe  i s  achieved.

11 Vaishar, A.; Vidovi´cová, L.; Figueiredo, E. Quality of Rural Life. Editorial 16 June 
2018. Eur. Countrys. 2018, 10, 180–190.

2 .4 .  ACTUAL DEBATE ON ENHANCING VILLAGES

The theme of  terr itor ia l  imbalance,  that  is ,  the  phenomenon according to 

which,  as  a  result  of  economic development  and market  forces ,  some geo-

graphica l  areas  tend to  develop and grow demographica l ly  at  the  expense  of 

other  areas  which are  consequent ly  subject  to  impover ishment  and depopula-

t ion,  had a lready been analyzed by geographers  and scholars  of  the  late  nine-

teenth centur y  (S ecchi  1976) .  Even in  Ita ly,  a  dense  network of  re lat ionships 

between urban,  rura l  and smal ler  centres  def ines  an interdependent  space 

in  which the  larger  centres  ac t  as  att rac tors  for  the  populat ion and tend to 

grow,  feeding at  the  expense  of  the  terr itor y  that  surrounds them,  causing 

the  deplet ion of  the  same and deep terr itor ia l  imbalances(Daniele ,  Malanima 

2011) .

What  are  the  most  appropr iate  economic and terr itor ia l  pol ic ies  to  overcome 

this  gap has  been discussed for  some t ime now and over  the  last  40-50 years 

di f ferent  hypotheses  have  been developed,  producing di f ferent  pol ic ies  and 

strateg ies  for  inter vent ion (Lombardo,  2018) .  In  the  f i rst  phase  of  these  st rat-

eg ies ,  the  aim was  to  promote  the  development  of  in land areas  on the  bas is 

of  typica l  economic ac t iv it ies  ( forestr y,  animal  husbandr y,  agr iculture,  e tc . ) 

without  promoting a  decis ive  integrat ion with the  “strong” areas  (Capel lo, 

Hof fman 1998) .  Only  more recent ly,  i t  has  been star ted to  focus  on “ integrat-

ed”  development ,  that  is ,  the  development  of  joint  pol ic ies  and programs.  In 

fac t ,  s ince  the  1990s  with the  introduct ion of  the  Leader  Projec ts ,  there  has 

been a  change of  st rateg y,  so  that  it  has  moved to  the  considerat ion of  the 

concept  of  rura l  area  in  which agr iculture  cer tain ly  plays  an important  role 

but  not  the  only  most  important  (Lombardo,2018) .

The increas ing urbanizat ion,  enhanced by the  counter-urbanizat ion dynam-

ics  of  the  1980s  (Dematte is ,  1986) ,  has  meant  that  smal l  urban areas ,  far 

f rom the  main urban centers ,  have  establ ished trends  which have  led to  the 

current  s ituat ion:  negat ive  demographic  t rends ,  reduct ion of  economic ac t iv-

it ies ,  progress ive  c losure  of  essent ia l  ser v ices ,  socia l  margina l ity,  increased 

costs  in  terms of  land management  (B er tol ini  and Pag l iacci ,  2017) .  It  i s  c lear 

the  dispar ity  between major  c it ies  and v i l lages  located in  marginal  areas  that 

have  star ted lagging (OECD, 2020) .  Moreover,  interest  in  the  v i l lages  has 

grown:  the  pandemic  has  highl ighted the  objec t ive  need to  safeguard and re-
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cover  margina l  areas .

In  Ita ly,  smal l  municipa l it ies  ( less  than 5 .000 inhabitants)  are  more than 

5 .500 and represent  around 70% of  the  tota l  Ita l ian municipa l it ies  and recov-

er ing a  place  in  a  state  of  neg lec t  means  turning a  vague t race  of  the  past  into 

a  new poss ibi l ity,  present  and future.  S o,  this  to  happen,  a  s imple  renovat ion 

is  not  enough,  but  a  redevelopment’s  projec t  that  covers  the  architec tura l , 

urban and cultura l  aspects  is  needed (UNCEM, 2020) .

According to  the  UNCEM Journal  (C omunità  Montagna,  2019) ,  thanks  to  EU 

funds,  some regions  have  a l located resources  to  maintain essent ia l  ser v ices , 

but  that  is  not  enough.  To repopulate  these  places  and create  a  future  there 

is  s t i l l  a  lot  to  do,  s tar t ing with the  recover y  of  abandoned bui ldings .  In  an 

inter view reported in  the  Journal  “Rivista  di  Approfondimento”  a  cura  di 

Uncem (r iv ista  n .2  del  2020)  ca l led “C omunità  Montagna.  Montagna,  Ambi-

ente,  Terr itor i ,  Ecologia  Integrata ,  Energie”,  Marco Mari ,  Vice  Pres ident  of 

GB C Ita ly,  and member  of  the  S cient i f ic  C ommittee  of  Fondazione Montagne 

Ita l ia ,  i s  focused on the  theme of  redevelopment  to  revive  communit ies ,  ex-

plaining:”  The problem of  the  repopulat ion of  internal  areas  is  not 

only  l inked to  the  development  of  rea l  estate  assets ,  but  it  i s  the  respect  of 

cu lture  and the  vocat ion of  terr itor ies  and communit ies  to  be  fundamenta l . 

[…] Even more in  the  case  of  histor ic  bui ldings  or  v i l lages ,  i t  means  ta lk ing 

about  communit ies  and the  choice  to  put  people  at  the  center,  even more so 

i f  i t  i s  a  postear thquake recover y.  Exper ience  teaches  us  that  it  i s  not  enough 

to  rebui ld  houses ,  i t  i s  necessar y  to  rebui ld  communit ies .  Sustainable  regen-

erat ion has  ever ything to  do with restor ing conf idence in  the  future,  both 

economica l ly,  cu ltura l ly,  and environmenta l ly”.  C onsequent ly,  both the  need 

to  revive  communit ies  and the  hea lthcare  emergenc y are  imposing new solu-

t ions :  upgrading the  u lt ra-broadband infrastructure,  choosing loca l  shops , 

reducing energ y consumption to  improve the  ecosystem-environmenta l  ser-

v ices  expressed by the  terr itor ies  (UNCEM, 2020) .

The recent  debate  is  focused on why and how the  Loca l  Government  should 

take  care  of  smal l  v i l lages .  Always  Uncem (Nat ional  Union Municipa l it ies 

C ommunit ies  Mountain Author it ies) ,  in  the  last  three  year,  he  concentrated a 

lot  on this  current  topic ,  in  fac t ,  through the  magazine  CM in 2019 approach-

es  this  debate.

The current  paradox whereby people  aboid f rom places  where  water,  c lean 

air,  space  and t ime are  avai lable  to  move where  they are  lacking and this  par-

adox,  which over  the  decades  has  been increas ing ly  st rengthened,  seems to 

have  reached a  breaking point  and a  consequent  turnaround 12.

Smal l  municipa l it ies  should not  be  seen as  a  problem but  must  represent  a 

gamble  for  the  ent ire  countr y  as  it  would be  not  for ward-looking to  leave 

places  that  have  an ident ity  imprinted in  t ime,  in  which res ide  important 

va lues  that  represent  an important  piece  of  Ita ly,  and that  the  State  and loca l 

author it ies  must  protect .  In  order  to  avoid depopulat ion,  essent ia l  ser v ices 

must  be  maintained,  for  example,  by  prevent ing the  closure  of  post  of f ices 

and schools .  Equal ly  important  is  to  make safe  roads  and bui ldings ,  focusing 

on zero-impact  redevelopments ,  ensure  res idents  to  have  an internet  connec-

t ion and transform abandoned proper t ies  into  mult i funct ional  center :  rev i-

ta l iz ing a  v i l lage  means  creat ing the  condit ions  for  l iv ing it .

In  fac t ,  as  Rober to  C olombero,  Pres ident  of  Uncem Piemonte,  explains  in 

the  Magazine  of  Deepening CM of  December  2020 that  repopulat ing a  v i l lage 

does  not  mean creat ing the  condit ions  for  a  place  to  spend a  few days  in  a 

dimension of  le isure  and relax ,  but  consider  these  terr itor ies  where  to  l ive  a l l 

year  and do business .

The Pres ident  Uncem cont inues  by  clar i f y ing that  “creat ing v i l lages  that  have 

a l l  the  ser vices ,  school ,  good connect iv ity  and a  welcoming community  means 

commitment ,  f i rst  and foremost  by  the  municipa l it ies ,  both to  map opportu-

nit ies  on the  ground and to  draw up a  pact  of  sol idar ity  between terr itor ies , 

which together  must  f ind the  ba lance  for  a  new dimension of  society”.

Al l  over  the  world,  rura l  areas  te l l  us  the  stor y  of  a  thousand of  years  long col-

laborat ion between nature  and human society.  These  places  embody unique 

examples  of  cu ltura l  and natura l  her itage,  which not  only  needs  to  be  safe-

guarded but  a lso  recognized as  communit ies  of  sustainable  development 13.

The European Network for  Rura l  Development  (ENRD) in  the  2014-2020 pro-

gramming per iod is  focused on one of  the  broad themes ca l led “Smart  and 

C ompet it ive  Rura l  Areas”  which l inks  three  pol ic y  pr ior it ies  of  EU Rura l 

12 Tesi di Laurea Magistrale, Patrimonio (in)Aspettato. “Ricerche sul territorio che 
cambia. La circolarità applicata ad un progetto di recupero architettonico per le aree interne”. 
Politecnico di Torino, 2018/2019
13 https://www.ruritage.eu/project/ 
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Development 14:  foster ing knowledge t ransfer  and innovat ion in  agr iculture, 

forestr y,  and rura l  areas ;  enhancing farm viabi l ity  and compet it iveness  of  a l l 

types  of  agr iculture  in  a l l  reg ions  and promoting innovat ive  farm technolo-

gies  and the  sustainable  management  of  forests ;  promoting food chain organi-

zat ion,  including process ing and market ing of  agr icultura l  products ,  animal 

wel fare  and r isk  management  in  agr iculture.  The theme “Smart  and C om-

pet it ive  Rura l  Areas”  2014-2020 worked on the  subtheme “Smart  Vi l lages”, 

concept  based on a  par t ic ipator y  approach,  including a l l  loca l  and non-loca l 

s takeholders ,  with  the  aim of  br inging benef its  to  the  qual ity  of  l i fe  in  these 

terr itor ies  and putt ing more emphasis  on the  potent ia l  for  socia l  innovat ion, 

whi le  seeking to  exploit  the  poss ibi l it ies  of fered by new technologies 15.

In  this  perspect ive,  as  explained by Stefano Sa la  Ricercatore  UNIMONT (Uni-

vers ità  deg l i  Studi  di  Mi lano)  in  “Rivista  di  Approfondimento “C omunità 

Montagna”,  Dicembre 2020”,  the  Smart  Vi l lages  out l ined by European pol ic ies 

can therefore  const itute  an important  asset  to  be  capita l ized in  smal l  munic-

ipa l it ies ,  a l lowing communit ies  to  face  and transform into benef its  the  cur-

rent  cha l lenges  of  decarbonizat ion,  res i l ience  to  c l imate  change,  dig it izat ion, 

generat ional  change and socia l  innovat ions .

14 https://enrd.ec.europa.eu/enrd-thematic-work/smart-and-competitive-rural-areas_en
15 Rivista di Approfondimento “Comunità Montagna”, Dicembre 2020

2.4 .1 .  PLANS AND STRATEGIES IN ITALY

In Ita ly,  the  recent  approval  of  L aw n.  158 of  6  October  2017,  ca l led Sa lva 

B orghi  L aw,  is  a  fundamenta l  recognit ion of  the  st rateg ic  importance  of  the 

Smal l  Municipa l it ies ,  which seeks  to  restore  v ita l ity  and att ract iveness  to 

these  terr itor ies ,  making them involved in  a  development  projec t .  The atten-

t ion on these  municipa l it ies  seems necessar y  because  it  att r ibutes  a  col lec t ive 

responsibi l ity  that  aims to  g ive  substance  to  a  nat ional  st rateg y,  t r y ing to  de-

f ine  a  pol ic y  of  inter vent ion targeted at  smal l  municipa l it ies .  This  measure  is 

due to  an a larming demographic  decl ine  result ing in  a  progress ive  abandon-

ment  of  places  that  puts  at  r isk  the  sur viva l  of  many smal l  municipa l it ies , 

thus  t r igger ing a  decl ine  in  the  housing stock and a  loss  of  arable  land.  In-

deed,  at  a  t ime character ized by emerging economic needs ,  the  revita l izat ion 

and potent ia l  of  smal l  municipa l it ies  in  terms of  tour ism and hospita l ity, 

recover y  of  ancient  t radit ions  and crops ,  respect  for  the  environment  and 

unique landscapes  represent  rea l  s t rengths  in  which to  invest .

From a  leg is lat ive  and strateg ic  point  of  v iew,  there  are  severa l  instruments 

dea l ing with smal l  municipa l it ies .  As  ment ioned above,  the  Sa lva  B orghi  L aw 

contains  “Measures  for  the  support  and enhancement  of  smal l  municipa l i -

t ies ,  as  wel l  as  provis ions  for  the  redevelopment  and recover y  of  the  histor ic 

centers  of  the  same municipa l it ies”.  This  law,  therefore,  aims to  combat  the 

depopulat ion of  smal ler  municipa l it ies ,  consider ing those  smal l  municipa l-

it ies  with  a  res ident  populat ion of  up to  5 ,000 inhabitants .  The f i rst  aspect 

referred by the  law to  ensure  sustainable  development  and ba lanced terr ito-

r ia l  government  is  to  promote  the  ef f ic ienc y and qual ity  of  essent ia l  ser v ices : 

educat ion,  hea lth ,  socia l  wel fare  ser vices ,  t ransport ,  roads ,  environment  and 

posta l  ser v ices .

Another  tool  is  the  Nat ional  Strateg y for  Internal  Areas  (SNAI)  a  terr itor i-

a l  pol ic y  that  is  aimed at  improving the  qual ity  of  ser v ices  to  c it izens  and 

economic opportunit ies  in  the  internal  terr itor ies  at  r isk  of  margina l izat ion. 

The “ inner  areas”  are  considered to  be  those  areas  character ized by a  s igni f-

icant  distance  f rom the  main centres  of  ser v ice  of fered,  but  a lso  by  a  high 

avai labi l ity  of  environmenta l  and cultura l  resources .  This  st rateg y has  both 

shor t- term object ives ,  therefore  to  adjust  the  quant ity  and qual ity  of  c it izen-
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sh ip  ser vices ,  a lso  promoting development  projec ts  that  enhance the  cultura l 

her itage,  i s  long-term,  t r y ing to  reverse  the  terr itor ia l  dynamics  of  the  in-

ternal  areas  of  the  countr y.  More recent ly,  in  2021,  the  “Nat ional  Recover y 

and Resi l ience  Plan -  PNRR” was  approved as  an implement ing instrument 

of  the  st rateg y developed by the  European Union to  a l low Member  States  to 

re launch their  economy af ter  the  C ovid-19 pandemic.  Speci f ica l ly,  the  PNRR 

is  character ized by miss ions ,  components  and investment  and these  c lass i-

f icat ions  have  the  purpose  to  ident i f y ing the  dest inat ions  of  the  di f ferent 

investments ,  placing the  “Nat ional  Vi l lage  Plan”  within the  investment  2 .1 

“Attract iveness  of  histor ic  v i l lages”  of  Miss ion 1  -  C omponent  3  of  the  PNRR . 

The Piano B orghi ,  a lso  known as  the  Extraordinar y  Nat ional  Plan for  the 

Restorat ion,  S ecur ity  and reuse  of  the  Histor ica l ,  Architec tura l ,  Urban Plan-

ning of  Vi l lages  and Histor ic  C enters ,  has  been developed before  the  growing 

interest  in  the  v i l lages  caused by the  pandemic  and is  a l igned to  the  “Agenda 

2030”,  through the  implementat ion of  the  17 Sustainable  Development  Goals . 

In  fac t ,  that  plan can def ine  itse l f  as  a  shor t- ,  medium- and long-term pro-

gramme whose  objec t ive  is  the  preser vat ion and restorat ion of  the  histor ica l , 

architec tura l  and landscape her itage  and the  v ir tuous  reviva l  of  the  econ-

omy.  These  ac t ions  are  appl ied to  these  terr itor ies  because  they witness  a 

progress ive  depopulat ion and urban polar izat ion,  considered as  consol idated 

terr itor ia l  dynamics  which are  di f f icu lt  to  dampen and adapt  to  the  new par-

adigms of  sustainable  terr itor ia l  development .  Fur thermore,  the  instabi l ity 

created by this  pandemic  of fers  the  opportunity  to  redef ine  new parameters 

of  inter vent ion and new scenar ios  for  the  development  of  terr itor ies  in  re-

lat ion to  the  new needs  of  decentra l izat ion and physica l  distancing,  in  this 

way the  interest  in  the  v i l lages  has  grown:  the  pandemic  has  highl ighted the 

objec t ive  need to  safeguard and recover  in land areas .

Actual ly,  the  objec t ive  is  to  redirect  and divers i f y  the  pi l lars  of  loca l  develop-

ment  in  such a  way as  to  reduce the  gap between large  c it ies  and smal l  towns 

creat ing ef f ic ient  polycentr ic  systems.  Green Deal  and Next  Generat ion EU 

tools  are  support ing this  v is ion,  in  order  to  create  an ac t ive  economy that 

puts  people  and the  planet  f i rst ,  creat ing jobs ,  and foster ing socia l  inclu-

s ion whi le  promoting dig ita l izat ion,  innovat ion,  compet it iveness ,  cu lture, 

and sustainable  tour ism for  v i l lages  and shr inking terr itor ies ,  and providing 

them with adequate  inf rastructure  and ser vices . 

2 .5 .  MORPHOLO GICAL AND ANALY TICAL TO OLS FOR        
UNDERSTANDING VILLAGES

Actual ly,  the  Nat ional  Recover y  and Resi l ience  Plan (PNRR) has  ass igned s ig-

ni f icant  f inancia l  resources  to  promote  the  att ract iveness  of  v i l lages  and a lso 

the  “Piano Nazionale  B orghi”  is  providing huge funds  to  encounter  the  chal-

lenge of  repopulat ion of  margina l  areas .  C onsequent ly,  Publ ic  Administra-

t ions ,  in  order  to  have  the  resources  and to  f inance terr itor ia l  development 

projec ts ,  i s  fac ing with the  to  promote  new planning tools  with  innovat ive 

solut ions  and inter- inst itut ional  cooperat ion on the  development  f ront ,  the 

reduct ion of  terr itor ia l  dispar it ies  and socia l  inequal it ies ,  turning around 

vir tuous  projec ts  involv ing publ ic  and pr ivate  resources  (Klopp J  M and Pe-

tretta  D L,  2017) .

Fur thermore,  the  Nat ional  projec t  “Rinascita  dei  B orghi”  promoted by “Os-

ser vator io  per  lo  Svi luppo dei  Terr itor i”  and approved by EURISPES 16 Inst i-

tute ,  intendsto  create  the  condit ions  to  repopulate  and reba lance  shr inking 

terr itor ies  by  establ ishing new centers  of  att rac t iveness ,  conforming to  the 

PNRR instrument  which want  to  guarantee  the  implementat ion of  the  proj-

ec t  on both a  pol ic y  and f inancia l  way.  This  Projec t ,  envisaging the  ac t ive 

involvement  of  municipa l it ies  and loca l  author it ies ,  i s  focusing on the  im-

plementat ion of  mult i -sec tora l  ana lys is  of  the  tangible  and intangible  va lues 

of  terr itor ies  and developing an economic and spat ia l  impact  assessment  of 

future  scenar ios  and the  related implementat ion measures .  Its  intent  is  to 

develop an interact ive  web dashboard to  be  provided to  municipa l it ies ,  in 

order  to  create  both a  learning environment  and a  decis ion support  system 

for  loca l  pol ic y  ac t ions  towards  a  sustainable  par t ic ipator y  loca l  develop-

ment .  This  tool  must  s impl i f y  the  col laborat ion among centra l  levels  of  gov-

ernment ,  communit ies ,  and loca l  administrat ions  as  an innovat ive  planning 

approach.  Recent  research f indings  highl ight  that  decis ions  on urban and 

regional  planning should be  supported by col laborat ive  and inclusive  pro-

cesses ,  other wise  they wi l l  fai l ,  moreover,  the  current  methods  and tools  for 

support ing decis ions  in  the  f ie ld  of  urban planning and design seem unable 

to  cha l lenge the  problem because  they cannot  take  a  fu l l  account  of  ac tors 

(Lombardi  and Ferrett i ,  2015) .
16 Istituto di Ricerca degli Italiani. Istituto di Studi Politici, Economici e Sociali 
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In  the  f ie ld  of  loca l  sustainable  t ransit ion,  Spat ia l  Decis ion Support  Sys-

tem can faci l i tate  the  decis ion-making processes  through the  combinat ion of 

Mult icr iter ia  Analys is  and Geographic  Informat ion Systems (C out inhoRo-

dr igues ,  Simão and Antunes ,  2011;  Dionis io  et  a l . ,  2016;  Torabi  Moghadam et 

a l . ,  2019) .  As  Mult icr iter ia  Analys is  includes  var ious  eva luat ion methodolo-

gies  able  to  ref lec t  mult iple  stakeholders’  points  of  v iew,  GIS tools  s impl i f y 

data  v isua l izat ion and distr ibut ion (Car ver,  1991;  Torabi  Moghadam et  a l . , 

2018) .According to  Lombardi  et  a l . ,  (2017) ,  among the  main advantages  of 

employing mult icr iter ia  Spat ia l  Decis ion Support  System there  are :  ( i )  the 

use  of  v isua l  tools  which can faci l i tate  decis ion making;  ( i i )  the  poss ibi l ity  to 

include s imultaneously  mult iple  cr iter ia  (e .g . ,  economic,  environmenta l ,  tech-

nica l ,  socia l) ;  ( i i i )  the  capacity  to  manage a  large  number  of  georeferenced 

data ;  ( iv)  a  c lear  and understandable  v isua l izat ion of  results .  GISbased meth-

odologies  able  to  support  decis ion-making in  the  sustainable  urban planning 

sec tor  have  been increas ing ly  employed in  di f ferent  contexts .

C onsequent ly,  a  dashboard is  an interact ive  repor t  that  updates  in  rea l  t ime 

and a l lows you to  v isua l ize  data  f rom a  var iety  of  sources ,  and it  represents 

one of  the  main outputs  of  the  dig ita l  ana lyt ics  process 17.  Of ten,  DSS are  bui lt 

and used for  ad hoc analyses ,  but  increas ing ly,  decis ion support  is  integrated 

into  business  processes  and informat ion systems (Eom, 2000)  and it  includes 

many act iv it ies  in  order  to  create  solut ion’s  a lternat ives :  e .g . ,  ana lys is ,  de-

duct ion,  projec t ion,  comparison,  s imulat ion,  opt imizat ion etc .  (Sprague,  e t 

a l . ,  1982) .  Dashboards  a l low users  to  “analyze  the  root  cause  of  problems by 

explor ing relevant  and t imely  informat ion f rom mult iple  perspect ives  and at 

var ious  levels  of  detai l ,  providing a  display  of  informat ion toimprove deci-

s ions ,  e f f ic ienc y,  s t reamline  workf low,  and reduce overs ight  (Abd-Elahattah 

et  a l . ,  2014) . 

The Decis ional  Support  System’s  database  is  a  col lec t ion of  current  or  his-

tor ica l  data  which are  usual ly  extracts  or  copies  of  operat ional  databases 

(Abd-Elahattah et  a l . ,  2014) ,  so,  one of  the  f i rst  s teps  of  creat ing a  dashboard 

for  Decis ional  Support  System is  to  col lec t  avai lable  data ,  considered at  the 

bas is  of  the  st ructure. 

According to  De Waal  and Ritchey (2007) ,  the  Morphologica l  Analys is  i s  a 

method for  def ining ,  l inking and eva luat ing problem spaces .  The Morpho-

17 https://www.digitalpills.it/cosa-e-la-dashboard 

logica l  Analys is  was  developed by Zwicky (1967,  1969) ,  the  Swiss  American 

astrophysic ist  and aerospace  sc ient ist ,  as  a  genera l  method for  st ructur ing 

and invest igat ing the  tota l  set  of  re lat ionships  contained in  mult i-dimen-

sional  problem complexes  that  can be  parameter ized.  (De Waal  and Ritchey, 

2007) .  Despite  this  type  of  approach,  more  recent ly,  morphologica l  ana lys is 

has  been extended and appl ied in  the  f ie ld  of  pol ic y  analys is  and futures 

studies  (Rhyne 1981,  1995a,  1995b;  C oyle ,  1995,  1996) .  The method used and 

explained by Tom Ritchey (2004)  began by ident i f y ing and def ining the  most 

important  dimensions  of  the  problem complex to  be  invest igated and ass ign-

ing each parameter  a  range of  re levant  “va lues”.  A morphologica l  f ie ld  –  a lso 

f itt ing ly  known as  a  “Zwicky box”  –  is  constructed by sett ing the  parameters 

against  each other  in  an n-dimensional  conf igurat ion space.  Each conf igu-

rat ion contains  one par t icular  ”va lue”  f rom each of  the  parameters ,  and thus 

marks  out  a  par t icular  state  or  ( formal)  solut ion within the  problem complex.

In this  perspect ive,  the  Urban Morpholog y is  a  combinat ion of  physica l  de-

scr ipt ion,  gradual  format ion,  and the  interact ion between the  components 

of  the  urban t issue,  def ining speci f ic  compounds and urban places ,  such as 

st reets ,  squares ,  and other  publ ic  spaces 18.  Always  according to  E l-Essawy 

et  a l .  (2018) ,  urban elements  are  considered the  most  important  in  g iv ing 

the  c ity  it s  ident ity,  playing a  key  role  with  their  connect ion,  cohesion,  and 

coherence  and,  they help  in  improving the  relat ion between humans and the 

environment ,  hence  achieving ident ity  is  one of  the  essent ia l  goa ls  for  the 

future  of  a  good environment .  Urban ident ity  can be  def ined as  the  process  of 

interact ion between people  and places ,  where  humans descr ibe  themselves  in 

terms of  belonging to  a  speci f ic  place  (Hidalgo and Hernandez,  2001) .  There 

is  a  range of  methods  that  have  been used in  previous  studies  in  urban,  her i-

tage  and other  topics  to  measure  a  place’s  ident ity,  aiming to  sur vey people’s 

percept ion and feel ings  of  a  place 19.

18 El-Essawy, S.S., Abulnour, A.M., & Wissa, M.W. (2018). Quantifying the City’s Identity 
a Morphological Analysis of the Historic Rue Rosette. International journal of engineering 
research and technology, 7.

19 Idem
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C LU ST E R  A N D 
MOR P HOLO G IC A L 

A NA LYSI S : 

03

M E T HOD OLO G IC A L
ST E P S

This  sec t ion wi l l  present  the  working methodologies  in  the  order  in  which 

they were  used dur ing the  research act iv ity.

The methodolog y of  the  projec t  is  based on the  mult idisc ipl inar y  and 

mult i-objec t ive  f ramework that  wi l l  shape interact ive  dashboard.  The meth-

odologica l  f ramework of  the  ent ire  projec t  i s  div ided into  three  main envi-

ronments :  ana lys is ,  appl icat ion,  and implementat ion.

Hence,  the  focus  of  this  speci f ic  methodolog y is  to  i l lustrate  how the  v i l lage 

archetypes  have  been def ined and which var iables  have  been considered to 

develop the  cluster  analys is .  This  method was  developed in  three  operat ional 

steps ,  which used both the  quant itat ive  and qual itat ive  methodologies . 

This  research work proposes  a  s imple  invest igat ion methodolog y,  which is 

overa l l  s t ructured in  3  phases . 

These  steps  provide  to  integrate  the  knowledge f ramework of  the  Research 

Projec t ,  as  ment ioned in  paragraph 1 .2 .

1

The f irst  s tep is  the  se lec t ion of  “v i l lages”  according to  the  l i terature 

review carr ied out  on the  exist ing instruments  concerning the  theme 

of  shr inking internal  area .  C onsequent ly,  the  sample  of  the  se lec ted 

municipa l it ies  is  mapped.  This  phase  is  important  because  the  def i-

nit ion of  v i l lages  inf luences  the  ent ire  fol lowing work. 

2
The second step is  the  choice  about  the  f ive  s igni f icant  var iables : 

these  were  ident i f ied by bibl iographic  research in  order  to  se lec t  the 

appropr iate  var iables ,  providing the  groundwork of  the   subsequent 

c luster  analys is .

3
The third step is  referr ing to  the  Mult ivar iate  Cluster  Analys is  us ing 

the  Kernel  K-means a lgor ithm using the  ArcGis  Pro sof tware.  In  this 

way,  i t  was  poss ible  to  def ine  the  v i l lages  archetypes  and create  f ive 

di f ferent  c lusters . 
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1

4
The four th step is  the  se lec t ion of  the  case  study in  order  to  carr y  out 

the  morphologica l  ana lys is . 

This  choice  was  character iz ing a lso  by  the  l imit  of  the  v i l lages’  form. 

5
The f i f th  step is  the  morphologica l  ana lys is  us ing the  Isobenef it 

L ines’  method,  this  makes  it  poss ible  to  eva luate  the  spat ia l  dist r i-

but ion of  urban centra l it ies  in  the  smal l  municipa l ity  se lec ted.

3 .1 .  SELECTION OF SMALL VILLAGES

In order  to  se lec t  the  “smal l  v i l lages”,  the  fundamenta l  s tep is  to  examine the  bibl iog-

raphy review carr ied on invest igat ing the  def init ion of  v i l lages .  In  this  invest igat ion, 

i t  has  been studied the  exist ing instruments  concerning the  development  of  shr inking 

internal  areas ,  in  this  way a l l  the  def init ions  of  “smal l  v i l lages”  used in  inst itut ional , 

planning,  and lega l  documents  were  col lec ted.  Af ter  that ,  to  provide  a  sor t  of  common 

def init ion,  i t  was  necessar y  to  mediate  between the  fol lowing def init ions : 

-  The Nat ional  Strateg y for  Vi l lages  (Strateg ia  Nazionale  per  i  B orghi) ,  which states 

that  a  v i l lage  is :  “. . . intermediate  municipa l ity  which has  less  than 10,000 inhabitants . 

Vi l lages  are  rura l  or  per i-urban municipa l it ies ,  smal l  points  of  reference  because  of 

proximity  ser vices”.

-  The Extraordinar y  Nat ional  Plan for  the  Restorat ion,  S ecur ing and Reuse  of  the 

Histor ic ,  Architec tura l  and Urban Her itage  of  Vi l lages  and Smal l  Histor ic  C entres 

(PNRB),  according to :  “. . .a  v i l lage  refers  not  only  to  a  smal l  s ize  sett lement ,  but  a lso 

to  it s  dist inct ly  rura l  character  ( . . . ) .  We can assume the  def init ion provided by ISTAT 

of  ‘nucle i  abitat i’”.

-  Sa lva  B orghi  L aw 158/2017,  which promotes  the  sustainable  economic,  socia l ,  envi-

ronmenta l ,  and cultura l  development  of  smal l  municipa l it ies  (Art ic le  1(1)) ,  consider-

ing those  with a  res ident  populat ion of  up to  5 ,000 inhabitants  (Art ic le  1(2)) . 

-  The Nat ional  Recover y  and Resi l ience  Plan (PNRR) expl ic it  the  concrete  pol it ica l  and 

f inancia l  commitment  in  the  re launch of  borghi  and internal  areas ,  inser t ing the  Na-

t ional  Vi l lages  Plan in  Miss ion 1 ,  which ident i f ies  the  municipa l it ies  receiv ing funding 

f rom those  with a  populat ion of  up to  5000 inhabitants .

In  this  sense,  i t  was  agreed to  take  the  municipa l ity  as  a  terr itor ia l  reference  and the 

se lec t ion was  carr ied on consider ing a l l  the  municipa l it ies  with  a  populat ion of  less 

than or  equal  to  5 .000 inhabitants . 

This  par t  of  the  work was  carr ied out  us ing data  f rom the  Nat ional  Stat ist ica l  Data 

Inst itute  –  ISTAT and the  ArcGis  sof tware.  From the  ISTAT website  it  has  been down-

loaded the  spat ia l  terr itor ia l  base  of  the  municipa l it ies’  administrat ive  boundar ies  in 

shapef i le  format 1 and the  exce  f i le  “stat ist ica l  c lass i f icat ions  and municipa l it ies’  s ize  – 

1 https://www.istat.it/it/archivio/222527
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3

2017-2021” 2 including a  set  of  att r ibutes  corresponding to  the  physica l  and/

or  anthropologica l  character ist ics :  a lt itude zone,  a lt itude of  the  main town 

(m.s . l .m.) ,  land area  (sq  km),  level  of  urbanizat ion and coasta l  areas ,  this  i s 

supplemented by s ize  informat ion in  terms of  area  and populat ion (both lega l 

at  2011 and res ident  at  2019) .  This  dataset  i s  not  complete ,  so  it  was  neces-

sar y  add the  res ident  populat ion in  2021 3 because  it  was  usefu l  to  se lec t  the 

smal l  v i l lages . 

Having downloaded the  data ,  i t  has  been created a  s ing le  .csv  f i le  exploitable 

in  ArcGis  sof tware  containing the  stat ist ica l  codes  of  terr itor ia l  adminis-

trat ive  units  at  municipa l ,  metropol itan,  provincia l  and regional  level 4 and 

correspondent  name of  municipa l it ies ,  land area ,  lega l  populat ion at  2011, 

res ident  populat ion at  2021 and the  a lt itude zone.  This  f i le  was  upload on 

ArcGis  and joined with the  shapef i le  terr itor ia l  base,  in  this  way it  was  poss i-

ble  to  know,  in  term of  spat ia l  locat ion,  the  speci f ic  informat ion needs  for  the 

corresponding towns. 

C onsequent ly,  on ArcGis ,  i t  was  poss ible  to  se lec t  a l l  the  municipa l it ies  with 

a  populat ion of  less  than or  equal  to  5 .000 inhabitants  on data  updated to 

2021.  In  tota l  have  been selec ted 5 .532 municipa l it ies ,  considered as  “smal l 

v i l lages”,  which are  georeferenced and mapped to  v isua l ize  their  spat ia l  dis-

tr ibut ion.  This  mapping was  poss ible  because  ins ide  the  shapef i les  and the 

table  in .csv  format  there  was  the  same “f ie ld”  containing the  Istat  code of 

each municipa l ity,  which was  used as  a  l ink f ie ld  between the  two formats . 

Joining it  was  created a  new shapef i le  with  only  smal l  municipa l it ies  up to 

5000 inhabitants  and related informat ion,  previously  ment ioned.

2 https://www.istat.it/it/archivio/156224 
3 https://www.istat.it/it/popolazione-e-famiglie
4 https://www.istat.it/it/archivio/6789

3.2 .  MAPPING VARIABLES

This  phase  is  referr ing to  the  def init ion of  s ix  key  var iables  and their  mea-

surement .  Fur ther  invest igat ion was  deemed necessar y  to  provide  an accu-

rate  c luster  analys is  poss ible  and in  accordance with the  research object ive. 

Var iables  were  ident i f ied though bibl iography research on methodologica l 

approaches  which can be  coherent  with  the  projec t  issues . 

In  the  f i rst  instance,  a l l  the  5 .532 ita l ian smal l  v i l lages  were  taken into  ac-

count  in  order  to  have  an analys is  avai lable  throughout  these  terr itor ies . 

Based on the  research projec ts  examined,  the  key  var iables  chosen as  re levant 

to  examine the  state  of  contract ion are :

1 .  Var iat ion of  populat ion

2.  Geographic  locat ion 

3 .  Municipa l  area

4.  Average  col lec t ive  income 

5 .  Avai labi l ity  and var iety  of  essent ia l  ser v ices

6 .  Richness  of  the  inf rastructure  network

For  a l l  these  s ix  var iables ,  i t  has  been per formed a  speci f ic  data  col lec t ion in 

order  to  analyze,  normal ize  and spat ia l ized on GIS.  Al l  the  data  represent ing 

the  di f ferent  var iables  were  made through the  natura l  breaks  ( Jenks)  distr i-

but ion technic ,  this  means  that  the  break class  are  created in  a  way that  best 

groups  s imi lar  va lues  together  and maximizes  the  di f ferences  between class-

es .
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53 .2 .1 .  VARIATION OF POPULATION

The f irst  var iable  taken into  account  for  the  qual itat ive  analys is  i s  the  var i-

at ion of  the  populat ion over  a  10-year  per iod.  This  var iable  aims to  measure 

the  impact  f rom C ovid-19 pandemic  had on the  demographic  dynamics  in  the 

Ita l ian terr itor y,  that  is  why it  has  been ca lculate  the  percentage  var iat ion of 

populat ion f rom 2011 to  2021.  The source  used for  ca lculat ing this  var iat ion 

is  the  res ident  populat ion in  2011 and 2021,  us ing data  f rom ISTAT database. 

On ArcGis  sof tware,  i t  was  poss ible  to  ca lculate  the  key  var iable ,  and this  has 

been done using the  previously  shapef i le  created.  For  the  ca lculat ion of  the 

var iable ,  i t  was  used the  formula  represented by the  di f ference  between the 

populat ion of  2021 and that  of  2011,  div ided by the  oldest  populat ion one, 

and a l l  mult ipl ied percent .  This  was  poss ible  by  creat ing ,  within the  shape-

f i le’s  att r ibute  table ,  a  new f ie ld  of  type  “double”,  which a l lows ca lculat ions  to 

be  made using the  other  f ie lds  present  in  tables ,  and then to  proceed with the 

ca lculat ion.

3 .2 .2 .  GEO GRAPHIC LO CATION

This  typolog y of  var iable  a l lows to  recognize  the  type of  terr itor y  character-

iz ing the  smal l  municipa l it ies .  The Nat ional  Stat ist ica l  Data  Inst itute  div ides 

the  nat ional  terr itor y  into  homogeneous  zones 5 result ing f rom the  aggrega-

t ion of  cont iguous  municipa l it ies  on the  bas is  of  a lt imetr ic  threshold va l-

ues .  Mountain,  hi l l ,  and plain  areas  are  dist inguished.  The a lt itude zones  of 

mountain and hi l l  have  been div ided,  to  take  into  account  the  moderat ing 

ac t ion of  the  sea  on the  cl imate,  respect ively,  in  a lt imetr ic  zones  of  internal 

mountain and internal  hi l l  and coasta l  mountain and coasta l  hi l l ,  including 

in  the  latter  terr itor ies ,  border  with  the  sea  or  c lose  to  it .

These  data  are  contained in  the  init ia l  excel  f i le  downloaded f rom the  f i le 

“stat ist ica l  c lass i f icat ions  and municipa l it ies’  s ize  –  2017-2021”,  and a lso  in 

5 Istat publication “Circoscrizioni statistiche” - metodi e norme, serie C, n. 1, agosto 
1958

3.2 .3 .  MUNICIPAL AREA

the last  shapef i le  created,  so  each s ing le  municipa l ity  is  referred to  the  spe-

ci f ic  di f ferent  c lass i f icat ion represented by numbers : 

1=internal  mountain 

2= coasta l  mountain 

3=internal  hi l l 

4=coasta l  hi l l 

5=plain area 

As  a  result ,  the  unique work done for  this  var iable  was  to  export  the  f ive  c las-

s i f icat ions  into  di f ferent  shapef i les .

This  var iable  obser ves  how the  s ize  of  the  area  can inf luence  the  terr itor ia l 

dynamics  and whether  this  can be  a  reason for  di f ferent iat ing the  develop-

ment  st rateg ies  to  be  implemented.

Always  on ArcGis  sof tware  and using the  last  shapef i le ,  this  area  has  been 

ca lculated apply ing the  “ca lculate  geometr y”  tool .  As  for  the  f i rst  var iable , 

a lso  in  this  case  a  new column,  “double”  type,  has  been added in  the  table  of 

the  att r ibutes  in  which it  has  been used the  ment ioned tool’s  ca lculat ion.  This 

tool  a l lows to  automat ica l ly  def ine  the  area  of  a l l  municipa l it ies  in  square  k i-

lometers ,  s tar t ing f rom the  terr itor ia l  base  obtained f rom the  ISTAT website , 

as  indicated in  the  sec t ion 3 .1 .  “S elec t ion of  smal l  v i l lages”.

3 .2 .4 .  AVERAGE COLLECTIVE INCOME

The four th key var iable  is  re lated to  the  economic s ituat ion for  each smal l 

municipa l it ies ,  sure  enough the  col lec t ive  income represents  the  degree  of 

prosper ity  of  the  res ident  populat ion in  that  municipa l ity.  The data  us ing for 

this  var iable  are  referr ing to  the  tota l  income by amount  classes  of  taxpayers 

res iding in  2019,  which are  the  last  year  of  ISTAT updated.  These  data  were 

re lated to  a l l  Ita l ian municipa l it ies ,  consequent ly  it  was  necessar y  to  restr ic t 
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7t he  data  to  the  se lec ted smal l  v i l lages .  This  has  been done using the  excel 

f i les :  the  f i rst  f i le  used is  that  one including the  municipa l it ies’  Istat  code, 

whi le  the  other  one is  the  income’s  f i le .  Then a  third excel  f i le  has  been cre-

ated containing,  in  a  sheet  the  database  of  the  5 .532 smal l  municipa l it ies  and 

in  the  other  sheet  a l l  the  Ita l ian municipa l it ies  with  their  re lat ive  va lues  of 

col lec t ive  income,  in  this  way and through the  excel  command “SEARCH.

VERT ” it  was  poss ible  to  locate  in  the  income sheet  the  smal l  municipa l it ies 

se lec ted with their  va lues .  Fina l ly,  then it  has  been created the  last  excel  f i le 

usefu l  to  be  joined with the  shapef i le  on ArcGIS and see  how the  distr ibut ion 

of  the  col lec t ive  income in  smal l  municipa l it ies  is  present . 

3 .2 .5 .  AVAILABILIT Y AND VARIET Y OF ESSENTIAL SERVICES

As regardsthe  var iable  of  essent ia l  ser v ices ,  i t  has  been decided to  consid-

er  the  “essent ia l  ser v ices”  indicated by the  ASviS 6 l i terature :  school ,  hea lth , 

banking ser vices ,  f inancia l  and posta l  ser v ices ,  broadband.

C onsequent ly,  to  obser ve  the  distr ibut ion of  these  ser vices ,  the  data  provid-

ed for  Ita ly  have  been downloaded f rom the  OpenStreetMap website 7,  down-

loading the  data  div ided into  areas :  North-West ,  North-East ,  C enter,  S outh 

and Is lands .  Within each data  set  by  area ,  there  were  severa l  shapef i les  and 

to  understand what  they contained,  as  wel l  as  to  being uploaded to  ArcGIS, 

descr ipt ion metadata  was  a lso  studied to  understand which codes  represent-

ed the  essent ia l  ser v ices  usefu l  for  the  var iable .  Reading the  metadata ,  i t 

was  poss ible  to  choose  the  correct  shapef i le ,  including the  one containing 

the  “points  of  interest” :  g is_osm_pois_free_1.  shapef i le .  Always  reading the 

descr ipt ion of  the  shapef i le ,  the  points  of  interest  present  are  div ided into 

categor ies  and sub-categor ies ,  those  usefu l  and selec ted for  the  analys is  are 

div ided into  the  fol lowing ways :

6 https://asvis.it/rapporto-asvis-2021/
7 https://download.geofabrik.de/europe/italy.html

3 .2 .6 .  RICHNESS OF THE INFRASTRUCTURE NET WORK

CATEGORIES SUB-CATEGORIES

Health – 21xx Pharmacy – 2101

Hospital – 2110

Public – 20xx School – 2082

Post Offices – 2005

Money – 26xx Bank – 2601

ATM – 2602

Table 1. Categories and Sub-categories of OSM data. Source: Author, 2022

After  ident i f y ing the  representat ive’s  code of  the  essent ia l  ser v ices ,  the  iden-

t i f ied shapef i le  was  loaded on the  sof tware  and each code was  exported to 

a  new shapef i le  through the  funct ion of  ArcGIS “selec t  by  att r ibute”.  Af ter 

this ,  the  “merge”  analys is  tool  was  used for  each code,  so  as  to  have  a  unique 

shapef i le  for  essent ia l  ser v ice  present  throughout  Ita ly.  For  each newly  cre-

ated shapef i le  was  made the  operat ion “ intersect”,  a lways  an ArcGIS analys is 

tool ,  between the  last-ment ioned shapef i le  and the  shapef i le  containing a l l 

5 .532 smal l  municipa l it ies .  In  this  way,  i t  i s  poss ible  to  check the  distr ibut ion 

of  essent ia l  ser v ices  in  the  se lec ted smal l  municipa l it ies .  F ina l ly,  to  make a l l 

these  data  readable ,  they  were  normal ized and 5  classes  f rom 0 to  5  were  es-

tabl ished,  where  0  represents  the  absence  of  at  least  one type of  the  ser vices 

considered.

In order  to  quant i f y  and summarize  the  ‘Richness  of  the  inf rastructure  net-

work’  the  main road and rai l  inf rastructures  were  extracted f rom the  Open 

Street  Map databases  and spat ia l ized on ArcGIS.  For  this  analys is ,  these  ty-

pologies  of  inf rastructures  were  hierarchica l ly  subdivided:  rai lways ,  motor-

way,  pr imar y network consist ing of  nat ional  roads ,  secondar y network con-

s ist ing of  reg ional  roads ,  and then the  ter t iar y  network character ized by loca l 

roads .
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9A lways  f rom the  previous  OpenStreetMap website ,  in  the  data  set  were  in-

cluding a lso  the  shapef i les  ca l led “g is_osm_roads_free_1”  and “g is_osm_rai l-

ways_free_1”.  The same previous  work was  done for  this  var iable ,  so  for  each 

type of  inf rastructure  was  created a  new shapef i le ,  then be  intersected with 

theshapef i le  of  smal l  municipa l it ies .  In  this  case  too,  the  var iety  and quant ity 

of  these  l inear  inf rastructures  were  measured for  each municipa l ity,  def ining 

f ive  c lasses  where  0  represents  the  absence  of  at  least  one type of  inf rastruc-

tures .

3 .3 .  CLUSTER ANALYSIS AND DEFININF ARCHET YPES

Fol lowing the  ca lculat ion of  the  s ix  key  var iables ,  i t  was  poss ible  to  proceed 

with the  Mult ivar iate  Cluster  Analys is ,  which it  has  been developed in  GIS 

environment ,  us ing the  ArcGis  Pro sof tware.  In  this  process ,  the  def init ion 

of  Ita l ian v i l lage  archetypes  has  been per formed which is  based on the  s ix 

re levant  var iables . 

The Mult ivar iate  Cluster ing Analys is  has  been accomplished with the  kernel 

k-means  a lgor ithm,  which is  anexclusive  c luster ing a lgor ithm.  Cluster ing is 

concerned with grouping s imi lar  objec ts  together  and diss imi lar  to  the  ob-

jec ts  belonging to  other  c lusters .  Kernel  k-means  uses  kernels  to  est imate  the 

distance  between objects  and clusters . 

In  par t icular,  the  spat ia l  ana lys is  tool  “Mult ivar iate  Cluster ing”  of  ArcGIS 

Pro sof tware  has  processed the  f ina l  shapef i le  through the  cluster ing method 

‘K means’  and the  init ia l izat ion method “Opt imized seed locat ions”.

Thus,  the  K-Means a lgor ithm div ided the  s ix  var iables  dataset  into  k  (a  hy-

perparameter)  c lusters  us ing an iterat ive  opt imizat ion strateg y :  the  main 

outcomes of  this  process  show f ive  rather  uniform clusters .  Now,  f rom this 

Clusters  Analys is  and f rom the  scatter  plots  showing the  distr ibut ion sta-

t ist ics’  graphs  of  the  data ,  i t  i s  poss ible  to  out l ine  the  character ist ics  of  the 

ident i f ied archetypes  of  the  5 .532 smal l  municipa l it ies ,  which wi l l  be  ex-

plained in  the  next  chapter  regarding the  results  obtained.

3 .4 .  MORPHOLO GICAL ANALYSIS

As ment ioned in  the  L iterature  Review,  the  urban elements  are  considered 

the  places  that  g ive  ident ity  to  the  c ity.  In  l ine  with the  Research Projec t ,  i t 

i s  proposed a  bas ic  example  of  morphologica l  ana lys is  us ing the  Isobenef it 

L ines  methodolog y,  which has  the  aim to  study the  spat ia l  dis it r ibut ion of 

urban centra l it ies .

3 .4 .1 .  CASE STUDY

In order  to  develop the  morphologica l  ana lys is ,  i t  has  been chosen one case 

study used as  a  s imple  example  of  how can be  made this  type  of  study. 

The selec t ion of  the  case  study has  been done with regard to  two aspects :  the 

f i rst  one is  re lated to  the  urban dimension,  in  terms of  the  res ident  popula-

t ion,  this  means  that  it  was  necessar y  to  choose  a  v i l lage  which have  around 

5 .000 inhabitants .  In  this  way,  point ing out  a  municipa l ity  with  a  high num-

ber  of  inhabitants ,  compared to  the  se lec ted municipa l it ies ,  the  urban dimen-

sion is  bigger  than others  smal l  v i l lages ,  a lways ,  in  terms of  urban dimension, 

consequent ly,  there  is  a  s igni f icant  number  of  urban points ,  which are  the 

studied e lements  in  the  Isobenef it  L ines’  method. 

The own preference  in  choosing a  smal l  v i l lage,  as  the  case  study,  i s  the  sub-

jec t ive  aspect  appl ied. 

Agreeing on these  two aspects ,  the  se lec t ion of  the  case  study has  been done 

on ArcGis .  On this  sof tware,  i t  has  been uploaded two di f ferent  shapef i les : 

the  f i rst  one is  that  one rea l ized at  the  beginning of  the  work,  so  re lated to 

the  smal l  v i l lages  having a  res ident  populat ion by 2021 up to  5 ,000 inhabi-

tants  informat ion,  used to  ident i f y  the  biggest  municipa l it ies  in  term of  pop-

ulat ion;  the  second one is  the  Base  Map f rom the  Satel l i te’s  image,  which lets 

obser ve  the  municipa l ity ’s  shape and,  consequent ly  the  urban fabr ic  and open 

spaces . 



A
 quantitative spatial m

ultivariate cluster analysis of Italian sm
all villages

A
 q

ua
nt

ita
tiv

e 
sp

at
ia

l m
ul

tiv
ar

ia
te

 cl
us

te
r a

na
ly

sis
 o

f I
ta

lia
n 

sm
al

l v
ill

ag
es

p. 50
p.

 5
1In  shor t ,  combining these  two aspects ,  the  case  study has  been selec ted and 

it  i s  the  Municipa l ity  of  Castel  del  Piano,  in  Tuscany.
3 .4 .2 .  METHOD OLO GY OF ISOBENEFIT LINES

According to  the  concept  of  Urban Isobenef it  L ines  and their  re lat ive  stud-

ies 8,  apply ing a  funct ion to  analyze  the  spat ia l  equi l ibr ium within c it ies  is  the 

methodolog y of  this  tool . 

The Urban Qual ity  of  L i fe  can be  def ined by speci f ic  att r ibutes ,  l ike  environ-

menta l  qual ity,  air  qual ity,  socia l  condit ions ,  urban qual ity,  pedestr ian ar-

eas ,  e tc .  These  att r ibutes  have  a  weight ,  which indicates  the  inf luence  on the 

overa l l  va lue  of  ULQ,  so  the  att r ibutes’  weight  of  ULQ est imates  how much 

each att r ibutes  inf luences  the  level  of  qual ity  in  urban l i fe 9.

C onnected to  this  issue,  the  Nat ional  Innovat ive  Program for  L iv ing Qual ity 

( in  ita l ian PINQuA) 10 indicates  the  three  pr inciples  at  the  base  of  a  smart 

c ity :  l iveabi l ity,  funct ional ity,  and sustainabi l ity.  Always  according the  the 

Ita l ian PINQuA,  the  key  and representat ive  e lements  of  the  l iveabi l ity ’s  pr in-

ciple  are  the  pedestr ian areas ,  common publ ic  spaces ,  and green areas ,  con-

sequent ly  for  the  morphologica l  ana lys is ,  have  been considered pedestr ian 

areas  ( i f  they  are  present) ,  centra l  s t reet ,  squares ,  gardens ,  and parks .  These 

e lements  are  the  urban points  necessar y  for  the  Isobenef it  L ines’  methodol-

og y which asses  the  spat ia l  dist r ibut ion of  them and how the  ef fec ts ,  of  this 

dist r ibut ion,  are  intersect ing in  the  c ity. 

In  order  to  assess  the  distr ibut ion of  urban point ,  as  ment ioned above,  i t  i s 

necessar y  to  use  the  fol lowing formula  which a l lows to  ca lculate  the  “Distr ib-

uted B enef it” : 

8 D’Acci L. (2013 a, b. 2015
9 Monetary, subjective and quantitative approaches to assess urban quality of life and 
pleasantness in cities (HedonicPrice, Willingness-to-pay, Positional Value, life satisfaction, 
Isobenefit lines) / D’Acci, Luca. - In: SOCIAL INDICATOR SRESEARCH. - ISSN 1573-0921. - 
115:2(2014), pp. 531-559. [10.1007/s11205-012-0221-7]
10 Unità di Missione PNRR del Ministero delle Infrastrutture e della Mobilità Sostenibili. 
2022. Programma Innovativo Nazionale per la Qualità dell’Abitare
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The  funct ion proposesthe  dist inct ion between the  “Punctual  B enef it  (A)” 

which is  the  benef it  obtained when the  c it izens  use  the  “ i”  amenity  (pedestr i-

an areas ,  squares ,  parks) ,  whi le  the  “Distr ibuted B enef it  (B)”  is  the  benef it  of 

ever y  urban point  g iven f rom the  “ i”  att rac t ion.  As  speci f ied by D’Acci 11,  the 

“Distr ibuted B enef it”  is  associated to  the  B enef it  in  a  “ j”urban point ,  gener-

ated by an “ i”  att ract ion having an (A)  level  of  Punctual  B enef it ,  and “d i - j” 

i s  their  distance.

After  this  br ief  introduct ion about  the  methodolog y used by Isobenef it  L ines , 

i t  has  been poss ible  to  focus  on the  case  study.  First ,  must  be  indiv iduated 

a l l  the  urban points  present  in  the  municipa l ity  and must  be  gave  a  va lue  for 

each of  them depending on the  Personal  Isobenef it  L ines :  one of  many pos-

s ible  cr iter ia  for  ass igning a  va lue  is  to  quant i f y  it  in  a  sca le  f rom 1 to  3  the 

urban points ,  consider ing the  current  status  of  these  places  and the  relat ive 

level  of  att rac t iveness .  The va lue  1  is  corresponding to  a  low level  of  att rac-

t iveness ,  whi le  the  va lue  2  is  att rac t ive  enough and the  va lues  3  equiva lent  a 

high level . 

C onsequent ly,  on Google  Maps and using the  Street  View it  has  been pos-

s ible  to  ident i f y  and quant i f y  a l l  the  urban points  of  the  Castel  del  Piano’s 

municipa l ity,  g iv ing for  each urban points  the  va lue  us ing the  as  ment ioned 

cr iter ion.  Recognizing a l l  the  urban point  in  the  municipa l ity ’s  planimetr y, 

the  isobenef it  scenar ios  and the  distr ibut ion of  the  att rac t ion throughout  the 

c ity  have  been developed,  so  the  “Isobenef it  orography” has  been obtained. 

In  order  to  quant i f y  the  uniformity  of  the  urban points’  spat ia l  dist r ibut ion, 

i t  i s  necessar y  to  create  and overlay  a  “Urban Matr ix”  formed by the  number 

of  cel ls  which div ide  the  c ity  and study where  exact ly  the  urban points  are 

located.  The Matr ix  is  made by “m” elements  in  the  y-axis  and “k”  e lements 

in  x-axis ,  moreover  the  dimension of  cel ls  i s  50x50 meters . 

Having ident i f ied the  distr ibut ion of  the  urban points ,  i t  has  been ca lculated 

the  standard deviat ion of  ever y  urban point  by  using the  axis’  va lues  of  each 

of  them.  In this  sense,  the  standard deviat ion of  ever y  urban point  in  the  Ma-

tr ix  is  div ided by the  medium va lue  of  the  Matr ix . 

11 D’Acci, L. (2013). “Monetary, Subjective and Quantitative Approaches to Assess Urban 
Quality of Life and Pleasantness in Cities”. Social Indicators Research, February 2013.

This  rat io  shows the  “Uniformity  Dispers ion (U)”  and it  i s  a  number  less  or 

equal  to  1 ,  where  1  indicates  the  maximum uniform distr ibut ion,  thus  this 

re lat ive  result  measures  the  uniformity  of  the  socia l  benef it’s  orography r is-

ing f rom the  selec ted urban attract ions .
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04

4.1.  ITALIAN SMALL VILLAGES

As descr ibed in  the  previous  sec t ion,  bibl iography research was  carr ied on in 

order  to  invest igate  about  the  v i l lages’  def init ion.  Af ter  this  invest igat ion,  i t 

was  agreed that  for  this  f i rst  approach the  def init ion was  concerning a l l  the 

municipa l it ies  with  a  populat ion of  less  than or  equal  to  5 .000 inhabitants .

As  shown on the  image (Figure  1) ,  the  mapping of  the  5 .532 smal l  munici-

pa l it ies  was  suggested and it  i s  poss ible  to  obser ve  the  distr ibut ion of  these 

municipa l it ies  throughout  Ita ly.  To understand this  distr ibut ion,   an example 

table  (Table  2)  has  been created: 

Table  2 .  Distr ibut ion of  Ita l ian smal l  v i l lages .  S ource :  Author,  2022
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From this  table  it  i s  noted that  the  two regions  that  have  the  highest  number 

of  smal l  municipa l it ies  are  Piedmont  and Lombardy,  respect ively  1 .046 and 

1 .039 smal l  municipa l it ies ,  which contr ibute  to  form about  the  25 percent  of 

smal l  municipa l it ies  throughout  Ita ly.  On the  contrar y,  the  Region of  Um-

bria  has  the  least  number  of  smal l  municipa l it ies ,  only  63,  but  a lso  the  Aosta 

Val ley  Region and Pugl ia  Region have  a  low number  of  smal l  municipa l it ies . 

The di f ference  is  that  the  Aosta  Val ley  Region has  a l l  i t s  municipa l it ies  s ince

they a l l  have  a  populat ion of  less  than 5 ,000 inhabitants ,  except  the  c ity  of 

Aosta .  Whi le  the  Pugl ia  Region lacks  smal l  municipa l it ies ,  in  fac t  i t  has  only 

87,  which af fec t  the  reg ion for  33  percent .  In  genera l ,  the  other  Ita l ian re-

g ions  have  a  fair ly  proport ional  distr ibut ion of  smal l  municipa l it ies  across 

a l l  municipa l it ies

ITALIAN SMALL VILLAGES

Figure  1 .  Distr ibut ion of  Ita l ian smal l  v i l lages .  S ource :  Author,  2022
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94 .2 .  SIX KEY VARIABLES’  ANALYSIS

The quant itat ive  analys is  and the  relat ive  outputs  have  been conducted to 

highl ight  the  v i l lages’  current  s ituat ion.  The indiv idual  and relevant  var i -

ables  were  measured through a  spat ia l  quant itat ive  assessment  with which 

the  archetypes  have  been def ined employing the  Cluster  Mult ivar iate  technic . 

The mater ia ls  produced by the  quant itat ive  analys is  of  the  var iables  wi l l  be 

presented below.

Variation of population:  the  car tography shows a  consistent  and genera l ized 

depopulat ion over  the  whole  Ita l ian terr itor y.  In  the  south of  Ita ly  and in  the 

is lands ,  ver y  few are  the  smal l  municipa l it ies  that  record a  stable  var iat ion or 

an increase.  This  negat ive  t rend seems to  change in  Northern Ita ly,  but  most 

municipa l it ies  do not  show better  s ituat ions .  The only  except ion is  the  Tren-

t ino Alto  Adige  Region,  which highl ights  a  modest  demographic  increase. 

The other  Another  Alpine  Region,  Val le  d’Aosta ,  does  not  show a  negat ive 

but  rather  stable  var iat ion dur ing these  ten years .  In  genera l ,  i t  seems to  note 

that  in  the  Alps  the  populat ion has  a lways  remained stable .

Geographic location:  this  data  provides  for  each municipa l ity  the  e levat ion 

threshold va lues  which ident i f ydi f ferent  e levat ion zones .  The result  of  this 

analys is  i s  that  most  of  the  smal l  municipa l it ies  are  type  of  inner  mountain 

municipa l it ies ,  whi le  the  coasta l  hi l l’s  type  appears  to  be  the  least  present . 

The plain  typolog y can only  be  found in  the  North of  Ita ly,  in  the  correspon-

dence of  Po Val ley  and in  some smal l  areas  of  Sardinia  and Pugl ia  reg ion. 

Fina l ly,  the  coasta l  hi l l s  type  is  only  found in  cer tain  par ts  of  Calabr ia  and 

Sic i ly  reg ion. 

Municipal area:  this  var iable  provides  informat ion about  the  dimensions  of 

the  municipa l ity,  in  term of  area  encompassing its  administrat ive  terr itor y. 

It  i s  poss ible  to  not ice  the  smal lest  municipa l  areas  are  distr ibuted between 

the  fol lowing reg ion:  Piemonte,  Lombardia ,  Abruzzo,  Molise  and Calabr ia . 

By contrast ,  the  largestmunicipa l it ies  are  those  a long the  Alps  and the  Apen-

nines .  This  is  cer tain ly  due to  the  fac t  that  the  presence  of  large  areas  dedi-

cated to  forests  is  l imit ing the  expansion of  sett lements  but  at  the  same t ime 

fa l l  within the  administrat ive  border.

Average collective income:  the  results  of  the  var iable  were  obtained by ca l-

culat ing the  average  va lue  between the  sums of  gross  incomes that  ISTAT 

reports  by  income classes .  The stat ist ica l  dist r ibut ion of  the  data  col lec ted 

for  the  5 .532 municipa l it ies  shows that  a  large  par t  of  the  sample  is  at  the 

lowest  income levels .  High va lues  emerge  in  isolated cases ,  in  par t icular  in 

the  North-East  of  Ita ly.

Availability and variety of essential services:  for  this  var iable ,  d i f ferent  maps 

were  produced in  order  to  show exact ly  where  the  essent ia l  ser v ices  are  lo-

cated.  Fur thermore,  another  map was  produced to  better  read these  data ,  as 

ment ioned,  and it  was  poss ible  to  obser ve  the  s igni f icant  lack of  equipment 

in  municipa l it ies  in  centra l  and southern Ita ly,  as  wel l  as  in  Sardinia .

Richness of the infrastructure network:  the  var iety  and quant ity  of  these 

l inear  inf rastructures  was  measured and,  as  for  the  previous  var iable ,  d i f fer-

ent  maps were  produced to  know where  and how of ten the  inf rastructure  are 

present .  The map underl ines  a  lack of  connect ions  throughout  Ita ly,  but  more 

st resses  next  the  Alps .  It  i s  no coincidence that  these  municipa l it ies  predom-

inant ly  correspond to  the  so-ca l led in land areas  character ized by poor  acces-

s ibi l ity,  on which it  i s  necessar y  to  inter vene.

Hereinaf ter,  the  di f ferent  mater ia ls  produced concerning the  s ix  key  var i
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POPULATION TREND PERIOD 2011 -  2021

Figure  2 .  Var iat ion of  populat ion 2011-2021 of  Ita l ian smal l  v i l lages .  S ource :  Author,  2022

ITALIAN SMALL VILLAGES BASED ON HOMO GEOUS ZONE

Figure  3 .   Distr ibut ion of  Ita l ian smal l  v i l lages  into  homogeneous  zones  on the  bas is  of  e levat ion 
thresholds .  S ource :  Author,  2022
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3

SURFACE AREA 

Figure  4 .  Surfaces  areas  of  Ita l ian smal l  v i l lages .  S ource :  Author,  2022

AVERAGE COLLECTIVE INCOME

Figure  5 .   Average  col lec t ive  income of  Ita l ian smal l  v i l lages .  S ource :  Author,  2022
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5

AVAILABILIT Y AND VARIET Y OF ESSENTIAL SERVICES

Figure  6 .   Avai labi l ity  and var iety  of  essent ia l  ser v ices .  S ource :  Author,  2022

RICHNESS OF THE INFRASTRUCTURE NET WORK

 Figure  7 .  Richness  of  the  inf rastructure  network.  S ource :  Author,  2022
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74 .3 .  CLUSTER ANALYSIS AND ARCHET YPES

The main outcomes of  the  Mult ivar iate  Cluster  Analys is  show f ive  uniform 

clusters .  It  i s  poss ible  to  out l ine  the  character ist ics  of  the  ident i f ied arche-

types  f rom the  car tography and the  scatter  plot  char ts ,  which shows the  sta-

t ist ica l  dist r ibut ion of  the  data  for  each cluster.

The f ive  c luster  are  organized in  the  fol lowing manner 1: 

Cluster 1  includes  mainly  mountain and hi l l  municipa l it ies  with  a  smal l 

s ize  on average.  On a  socioeconomic level ,  these  municipa l it ies  are  charac-

ter ized by a  marked depopulat ion,  where  average  income va lues  are  among 

the  lowest .  The lack of  avai labi l ity  and var iety  of  ser v ices  and infrastructures 

are  s ignaled by the  distr ibut ions  of  va lues  that  for  both var iables  do not  ex-

ceed class  2 .

Cluster 2  represents  smal l  municipa l it ies  located in  geomorphologica l ly 

plain ,  in  some cases  internal ,  areas . 

They are  representat ive  of  a  s l ight ly  growing demographic  t rend,  the  average 

incomes are  the  highest ,  and the  presence  and var iety  of  ser v ices  is  a lso  me-

dium-high:  va lues  are  distr ibuted over  c lasses  2  to  4 .

Cluster 3  includes  a l l  the  larger  municipa l it ies ,  which are  mainly  located in 

in land mountainous  areas .  Within them it  i s  poss ible  to  f ind a  wide var iety  of 

income categor ies  and heterogeneous  demographic  t rends  that  are  posit ioned 

in  an a lmost  zero range,  with  a  s l ight  tendenc y of  decrease  and,  in  other  cas-

es ,  a  t imid recover y.  As  in  Cluster  2 ,  the  var iety  of  ser v ices  and infrastruc-

ture  is  medium to  high.

A comparison of  the  l ine  and distr ibut ion graphs  shows that  Clusters 4 
and 5  are  s imi lar  in  severa l  aspects :  f i rst  of  a l l ,  they  represent  the  smal lest 

municipa l it ies  where,  however,  the  populat ion shows a  genera l  upward trend. 

The recorded incomes are  medium-low and there  are  never  more than two 

1 Torabi Moghadam S., Pignatelli M., Collin A., Lombardi P., “Renaissance of villages for 
the revitalization of marginal 
areas”, 2022

types  of   inf rastructures  cross ing them.  What  rea l ly  di f ferent iates  these  two 

archetypes  is  the  geographica l  posit ion:  the  sample  of  Cluster  4  is  represent-

ed by mountain municipa l it ies  mainly  in  the  Alpine  arc  where  the  avai labi l ity 

of  ser v ices  is  var ied and present ;  Cluster  5 ,  on the  contrar y,  i s  def ined by 

smal ler  municipa l it ies  in  plain  and coasta l  areas  where,  unl ike  Cluster  4 ,  the 

var iety  of  ser v ices  is  ver y  reduced.
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VILLAGES ARCHET YPES

 Figure  8 .  Ita l ian smal l  v i l lages’  archetypes .  S ource :  Author,  2022

4 .4 .  MORPHOLO GICAL ANALYSIS

The selec ted case  study is  the  Municipa l ity  of  Castel  del  Piano,  near  Grosseto  in  Tuscany.

This  municipa l ity  is  par t  of  the  Cluster  2  and it  wi l l  be  analysed f rom the  morphologica l 

point  of  v iew. 

In  the  fol lowing satel l i te  image of  Castel  del  Piano are  indicated the  urban points  (squares 

and parks)  present  in  a l l  the  municipa l ity,  and this  image help  to  know where  they are 

located. 
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 F igure  9 .  Municipa l ity  of  Castel  del  Piano.  Extract  f rom Q Gis  Satel l iate  Base  Map.  S ource :  Author,  2022
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The  Isobenef i t  Orography shows how the  Punctual  Benef i t  f lows in  a l l  the 

planimetry ,  and this  i s  depending on how far  i t  i s  and how comfortable , 

speedy,  p leasant ,  and inexpensive  i t  i s  to  reach i t  f rom that  point  to  another .

The same focus  i s  about  the  Isobenef i t  Curves  but  done via  contour  l ines , 

and as  for  the  Isobenef i t  Orography,  i f  the  dis tance  between l ine  i s  larger ,  i t 

meansthat  the  dis tance  from that  point  to  another  i s  higher ,  so  each of  these 

l ines  has  a  type  of  benef i t  that  der ives  from the  value  of  the  c i ty ’s  amenity .

Based on the  ca lculat ion of  each i tem and as  provided in  the  methodology,  i t 

was  poss ible  to  ca lculate  the  s tandard deviat ion and therefore  the  U-value , 

which represent  the  “Uniformity  Dispers ion”,  a lways  us ing Octave  software . 

For  the  se lected case  s tudy,  the  U-value  i s  0 .57 . 

Consequent ly ,  i t  can be  sa id  that  c i t izens  who are  not  l iv ing in  front  of  an 

urban point ,  but  they are  more dis tant  from their  c losest  amenity  which 

have  a  higher  at tract iveness ,  means  that  the  weakness  to  l ive  not  in  front  of 

an urban point  i s  balanced from the  higher  benef i t ,  “Punctual  Benef i t  (A)” , 

that  the  inhabitant  appreciates  when reaching i t .  F inal ly ,  c loser  i t  i s ,  eas ier 

i t  i s  to  get  there ,  so  the  get t ing benef i t  i s  greater ,  but  such thinking may not 

a lways  ef fect ive .  In  fact ,  the  true  core  of  the  Isobenef i t  Lines  i s  to  evaluate 

and transform the  geometr ic  dis tances ,  between urban points ,  in  psycho-eco-

nomic dis tances .  Therefore ,  i t  can be  sa id  that  the  benef i t  that  der ives  from 

an amenity  i s  higher  even i f  i t  i s  more  dis tant  but  more  eas i ly ,  p leasant ly , 

and economical ly  access ible  of  another  physica l ly  nearer  amenity .

 Figure  10.   Isobenef it  L ines’  graphs  as  the  result  f rom Octave  sof tware.  S ource :  Luca D’Acci ,  2022

As said  before,  the  choice  was  made combining the  objec t ive  and subject ive 

aspects  of  the  two di f ferent  types  of  c lusters  and morphologica l  ana lys is .

Applying the  methodolog y explain in  the  previous  chapter,  us ing Google 

Maps and Street  View,  it  has  been ident i f ied in  Castel  del  Piano’s  Municipa l-

ity  8  di f ferent  urban points ,  which the  di f ferent  va lues  f rom 1 to  3  have  been 

ass igned.  In  the  fol lowing table ,  urban points  and va lues  are  precised.

LOCALIZATION URBAN POINTS VALUE
A Bellavista Square 2
B Madonna Square 2
C Garibaldi Square 3
D Rosa Tiberi Guarnieri Carducci Square 3
E Public Park 3
F Rimembranza Square 3
G Sant’Angelo Garden Square 1
H Green Public Area 1

Table  4 .  Name of  Urban Points  in  Castel  del  Piano and relat ive  va lues .  S ource :  Author,  2022

The va lue  repor ted in  the  table  is  corresponding to  the  “Punctual  B enef it 

(A)”  used in  the  formula  to  ca lculate  the  distr ibut ion of  urban points .  Thus , 

for  each urban point  has  been ca lculated the  “Isobenef it  Orography” and the 

“Isobenf it  L ines”  in  the  Octave  Sfotware,  which gave  the  fol lowing represen-

tat ion’s  graph:
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The  need to  know the  genera l  f ramework of  the  Ita l ian s ituat ion on the  areas 

considered margina l  i s  a  f i rst  objec t ive  of  the  Research Projec t  “Renaissance 

of  B orghi”.  This  projec t  has  the  intent ion to  create  the  condit ions  in  order 

to  repopulate  and reba lance  the  shr inking terr itor ies ,  t r y ing to  create  an 

ident ity  va lue  that  is  not  current ly  properly  recognized throughout  an ac t ive 

planning process  which creates  jobs ,  provides  an adequate  inf rastructure  net-

work,  of fers  bas ic  essent ia l  ser v ices ,  such as  hea lth  and educat ion and green 

areas .  This  main Research Projec t’s  objec t ive  is  in  accordance with the  PNRR 

Nat ional  Instrument  and the  Nat ional  B orghi  Plan,  which,  through “Miss ion 

1”  expresses  the  concrete  pol it ica l  and f inancia l  commitment  in  re launching 

the  “B orghi”  and internal  areas ,  with  the  aim of  hinder ing depopulat ion and 

encouraging the  sustainable  economic growth,  fu l l  and product ive  employ-

ment ,  and decent  work.

The f i rst  centra l  cha l lenge was  re lated to  the  recognit ion of  a  common and 

shared def init ion of  “v i l lages”,  so  in  order  to  carr y  on the  thes is  work,  i t  has 

been decided to  focus ,  not  on “borghi”  but  on what  are  def ined by the  exist ing 

l i terature  the  “smal l  v i l lages”.  Af ter  having def ined the  rea l  objec t ive,  i t  has 

been developed the  data  col lec t ion about  these  terr itor ies ,  which required 

long t ime due to  the  heterogeneity  of  the  sources  and var iables .  The innova-

t ion of  this  suggested method is  based on a  place-based approach using the 

Geographic  Informat ion System technolog y and the  progress ive  tools  that 

ArcGIS Pro has  recent ly  made avai lable .  The use  of  spat ia l  ana lys is  combined 

with the  stat ist ica l  ana lys is  of  data  is  fundamenta l  to  better  addresses  future 

sustainable  development  pol ic ies ,  in  par t icular  f rom the  point  of  v iew of  this 

projec t  to  recover y  the  v i l lages  and margina l  areas  of  Ita ly.

Thanks  to  this  col lec t ion and process ing of  data ,  the  f ive  Ita l ian v i l lages 

archetypes  have  been def ined throughout  the  Mult ivar iate  Cluster  analys is 

developed on GIS environment  which a l lowed to  create  c lusters  with  large 

dataset  and through the  k-means  a lgor ithm to  def ine  s imi lar  data  categor ies . 

The result  of  the  archetypes  analys is  i s  showing the  var iety  and heterogeneity 

of  the  Ita l ian terr itor y,  s ince  this  study a l lows to  di f ferent iate  the  di f ferent 

dynamics  and in  s imi lar  geomorphologica l ly  terr itor ies ,  in  the  most  correct 

way. 

These  c lusters  are  contr ibut ing to  ident i f y ing the  di f ferent  archetypes ,  ac-

cording to  whom set  of  Key Per formance Indicators  to  assess  and monitor  the 
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