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Public perceptions of forests in Italy: ecosystem services, emotional 
meanings, and post-pandemic needs

Davide Clemente (1), 
Antonio Brunori (2), 
Giuseppe Carrus (3), 
Giuseppina Spano (4), 
Angelo Panno (1), 
Giovanni Sanesi (5)

Forests are increasingly recognized not only for their ecological and produc-
tive roles but also for their social, cultural, and psychological importance. In 
Italy, the last national-scale assessment of public perceptions of forests was 
conducted before the COVID-19 pandemic, leaving open questions about how 
citizens currently perceive forests, their functions, and their value for every-
day life. Building on previous national evidence, this study provides an up-
dated overview of Italians’ perceptions of forests in a post-pandemic context. 
A national online survey was conducted between May and July 2025 with a 
large, geographically diverse sample of Italian adults (n = 2,193), covering all  
20 regions and five macro-areas. The questionnaire assessed perceptions of 
forest  cover,  the importance attributed to environmental  issues  and forest 
ecosystem services, perceived threats to forests, emotional responses to fa-
miliar  and unfamiliar  forest  environments,  post-pandemic need for  nature, 
forest visitation frequency, and information needs and sources. Results indi-
cate that Italians attribute high importance to forests for biodiversity conser-
vation, climate regulation, hydrogeological protection, and human well-being, 
with  non-material  and  regulatory  services  consistently  rated  higher  than 
strictly productive ones. Participants showed a marked tendency to overesti-
mate  forest  cover,  replicating  patterns  observed  in  pre-pandemic  studies. 
Forests were widely perceived as threatened by multiple pressures, particu-
larly wildfires, climate change, illegal activities, and drought, with both na-
tionally shared concerns and region-specific differences. Emotional responses 
to forest environments were predominantly positive, with high levels of inter-
est, enthusiasm, and inspiration and very low levels of fear, even in unfamiliar 
forests. The post-pandemic need for nature emerged as a salient dimension 
across the country, with only modest geographical variation. Information de-
mand was substantial, especially regarding biodiversity, health-related bene-
fits, and forest management, and respondents primarily relied on institutional 
and science-based sources. Overall, the findings highlight a strong and multi-
faceted public  engagement with forests  in  Italy,  combining cognitive,  emo-
tional, and behavioral dimensions. By updating pre-pandemic evidence and in-
corporating emotional and experiential aspects at a national scale, this study 
provides insights relevant for forest communication, governance, and the inte-
gration of social values into sustainable forest management strategies.
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Introduction
Forests  have  assumed  a  central  role  in 

contemporary strategies for sustainability, 
climate adaptation, and human well-being. 
No longer perceived solely as providers of 
timber and ecological functions, forests are 
increasingly understood as complex socio-
ecological  systems  that  deliver  a  wide 
range of ecosystem services, including pro-
visioning, regulating, and cultural benefits 
(Millennium  Ecosystem  Assessment  2005, 
United Nations 2015).  The ecosystem ser-
vices  framework  has  facilitated  a  shift  in 
perspective toward a more integrated un-
derstanding  of  forests  as  multifunctional 
landscapes  that  support  biodiversity  con-
servation, climate regulation, hydrogeolog-
ical protection, and human well-being (Füh-
rer 2000, Paletto et al. 2014). Among these 
services, cultural ecosystem services – such 

as recreation, aesthetic appreciation, sense 
of  place,  and  symbolic  meaning  – have 
gained growing attention in both forest re-
search  and  environmental  psychology. 
These non-material  benefits play a crucial 
role in shaping public attitudes, emotional 
responses, and expectations regarding for-
est management (De Meo et al. 2018,  Car-
rus  et  al.  2020).  Rather  than  being  per-
ceived as neutral ecological spaces, forests 
are interpreted through personal and col-
lective  memories,  values,  and  emotions, 
becoming  lived  landscapes  embedded  in 
social experience (Coles et al. 2013,  Spano 
et  al.  2021).  Empirical  studies  show  that 
forests  characterized  by  structural  com-
plexity, species diversity, and a balance be-
tween naturalness  and maintenance tend 
to  evoke  restorative  emotions  such  as 
calmness  and  serenity,  fostering  psycho-
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logical  well-being  and  pro-environmental 
orientations (Paletto et al. 2017). The emo-
tional  and experiential  dimensions of  for-
est perception are therefore closely inter-
twined with cognitive evaluations of  eco-
system services. Preferences for forest at-
tributes  vary  according  to  socio-demo-
graphic characteristics, territorial contexts, 
and  levels  of  environmental  knowledge 
(Purwestri  et  al.  2023).  Research  across 
different  European  countries  shows  that 
laypeople  often  prioritize  aesthetic  diver-
sity,  naturalness,  and  cultural  meanings, 
whereas forest  professionals  tend to em-
phasize management indicators and infra-
structure (Pastorella et al. 2016). These dis-
crepancies  underscore  the  importance  of 
understanding how different social groups 
perceive forest functions, especially in con-
texts  where  sustainable  forest  manage-
ment increasingly depends on public sup-
port  and  participation.  In  parallel,  urban 
forestry  has  gained  prominence  as  a  re-
sponse to the growing demand for green 
infrastructure  in  densely  populated,  cli-
mate-vulnerable  cities.  Urban and peri-ur-
ban forests are now widely recognized not 
only for their role in mitigating air pollution 
and heat stress, but also for their contribu-
tions to psychological  restoration and so-
cial cohesion. However, reviews of interna-
tional  literature  suggest  that  studies  on 
public  perception  of  urban  forests  often 
rely on local case studies and convenience 
samples, and tend to emphasize perceived 
benefits without adequately addressing so-
cio-demographic  diversity  and  contextual 
variation  (Barona  et  al.  2022).  There  is 
therefore  a  need  for  broader,  nationally 
representative  investigations  that  inte-
grate ecological,  emotional,  and social  di-
mensions.

The  COVID-19  pandemic  further  intensi-
fied the salience of forests in everyday life. 
During periods of  mobility  restriction and 
social  distancing,  contact  with  nature 
emerged as  a  critical  resource for  coping 
with  stress,  uncertainty,  and  social  isola-
tion (Soga et al.  2021).  Urban, peri-urban, 
and rural forests were increasingly experi-
enced  as  spaces  of  psychological  refuge 
and renewal (Smith & Turner 2023). At the 
same  time,  interest  in  forest-based  well-
being  practices,  including  Forest  Therapy 
and Urban Forest  Therapy,  expanded sig-
nificantly.  In  Italy,  Rivieccio  et  al.  (2024) 
proposed  a  standardized  framework  to 
identify and validate sites suitable for ther-
apeutic  forest  experiences,  highlighting a 
growing  institutional  attention  to  the 
health-related  functions  of  forest  land-
scapes. Despite this expanding body of evi-
dence,  the  specific  pathways  through 
which forests contribute to well-being re-
main  only  partially  understood.  Multiple 
mechanisms, ranging from stress reduction 
and attention restoration to social interac-
tion and cultural identity, likely interact in 
shaping  perceived  benefits.  Moreover, 
while  increasing  recognition  has  been 
given to cultural ecosystem services, these 

dimensions are often underrepresented in 
formal environmental decision-making pro-
cesses (Van Den Brink et al. 2018). Symbolic 
and experiential meanings, such as beauty, 
spirituality, and attachment, may influence 
attitudes  toward  forest  conservation  and 
management,  yet  are  not  systematically 
captured  in  large-scale  empirical  assess-
ments.

In  the  Italian  context,  forests  occupy  a 
particularly  significant  position,  both  eco-
logically  and  culturally.  Previous  research 
indicates that Italian citizens place high im-
portance on environmental  issues related 
to forests, including biodiversity conserva-
tion  and  climate  regulation,  and  exhibit 
strong connectedness to nature (Carrus et 
al.  2020).  At  the  same time,  studies  con-
ducted  in  peri-urban  and  mountain  areas 
reveal that forest expansion and manage-
ment  interventions  can evoke ambivalent 
reactions, shaped by local identities, educa-
tional  level,  and  gender  differences  (De 
Meo et al. 2015,  Paletto et al. 2017). These 
findings suggest that public perceptions of 
forests  are  neither  homogeneous  nor 
merely utilitarian, but reflect a complex in-
terplay of ecological awareness, emotional 
attachment,  and  socio-cultural  context. 
The national survey conducted by Carrus et 
al. (2020) represents a landmark investiga-
tion  into  Italians’  perceptions  of  forests, 
providing robust evidence on environmen-
tal concerns, connectedness to nature, and 
the perceived importance of forest-related 
issues.  Notably,  that study documented a 
tendency among respondents to overesti-
mate forest cover and to prioritize regula-
tory and non-material services over strictly 
productive functions.  However,  the study 
was conducted before  the COVID-19 pan-
demic and did not systematically integrate 
emotional  responses  to  forest  environ-
ments, post-pandemic need for nature, vis-
itation frequency, and information sources 
into a unified analytical framework. Conse-
quently,  it  remains  unclear  whether  and 
how  public  perceptions  of  forests  have 
evolved in the post-pandemic context, and 
how  cognitive  evaluations  of  ecosystem 
services  interact  with  emotional  engage-
ment  and  experiential  behaviors.  Under-
standing  these  dimensions  is  particularly 
relevant  for  contemporary  forest  gover-
nance, as policies aimed at climate adapta-
tion, biodiversity conservation, and sustain-
able resource use increasingly depend on 
societal support and awareness.

To address these gaps, the present study 
provides an updated national-scale quanti-
tative survey of Italian adults, covering all 
20 regions and multiple  macro-areas.  The 
study  integrates  cognitive  assessments 
(perceived  forest  cover,  importance  of 
ecosystem  services,  perceived  threats), 
emotional responses to familiar and unfa-
miliar forest environments, behavioral indi-
cators (visitation frequency), and post-pan-
demic need for nature, together with infor-
mation sources and perceived knowledge.

The present study set out to update and 

expand previous national evidence on Ital-
ians’ perceptions of forests, taking as a ref-
erence  the  study  by  Carrus  et  al.  (2020), 
which  provided  the  last  comprehensive 
pre-pandemic overview of public attitudes 
toward  forests  in  Italy.  Since  that  study, 
the  social  and  psychological  relevance  of 
nature has undergone significant changes, 
especially in the aftermath of the COVID-19 
pandemic, when forests and natural spaces 
gained renewed meaning as environments 
associated with well-being, safety, and per-
sonal  restoration.  Despite  this  shift,  no 
new  nationwide  data  were  available  to 
document how citizens currently perceive 
forests, their functions, and their value for 
everyday life. Drawing inspiration from the 
structure of the 2020 survey,  the present 
investigation  replicated  its  core  compo-
nents  – such  as  socio-demographic  infor-
mation, perceived forest cover, evaluations 
of  environmental  issues,  perceived  rele-
vance  of  forest  functions  and  products, 
and attitudes toward forest management –
while broadening the conceptual focus to 
include  additional  dimensions  that  reflect 
contemporary  sensibilities  and  public  dis-
course  surrounding  forests.  In  particular, 
the survey incorporated variables concern-
ing emotional reactions to forests, experi-
ential and symbolic ways of engaging with 
woodland  environments,  preferences  for 
specific  forest  characteristics,  perceived 
threats, land-use orientations, and informa-
tional  needs.  These  elements  were  intro-
duced  to  capture  aspects  of  the  human-
forest relationship that have gained promi-
nence in recent years but were not previ-
ously  examined  at  the  national  scale. 
Through  a  large,  geographically  diverse 
sample spanning all 20 Italian regions, the 
study  aimed  to  provide  a  more  nuanced 
and up-to-date representation of how Ital-
ians relate to forests today. By combining 
replication and conceptual expansion, this 
research  allows  for  comparison  with  pre-
pandemic  evidence  while  simultaneously 
documenting new trends in emotional en-
gagement, post-pandemic need for nature, 
and experiential interaction with forest en-
vironments.

Building  on  the  ecosystem  services 
framework and on previous national  find-
ings, this study addresses the following re-
search questions: (i) To what extent do Ital-
ian  citizens  overestimate  forest  cover  at 
national  and  regional  levels  in  the  post-
pandemic  period?  (ii)  How  are  different 
ecosystem  services  and  forest  functions 
evaluated in the contemporary Italian con-
text? (iii) How salient is the post-pandemic 
need  for  nature,  and  does  it  vary  across 
territorial  macro-areas?  (iv)  What  emo-
tional  responses  characterize  perceptions 
of  familiar  and  unfamiliar  forest  environ-
ments?  (v)  How  are  forest  visitation  fre-
quency,  emotional  engagement,  and  per-
ceived  forest-related  wellbeing  interre-
lated?

Overall,  the goal of the present study is 
to  provide  an  updated  and  analytically 

131 iForest 19: 130-140

iF
or

es
t 

– 
B

io
ge

os
ci

en
ce

s 
an

d 
Fo

re
st

ry



Post-pandemic public perceptions of forests in Italy

structured  account  of  public  perceptions 
of  forests  in  Italy,  integrating  cognitive 
evaluations, emotional dimensions, and be-
havioral  indicators.  This  updated  insight 
can support forest communication strate-
gies,  public  policy  development,  nature-
based  well-being  programs,  and  ongoing 
debates on sustainable land management 
and the social value of forest ecosystems.

Materials and methods
The study involved a sample of adult resi-

dents in Italy, recruited through voluntary, 
anonymous participation in an online ques-
tionnaire  distributed  via Google  Forms. 
Prior  to  participation,  informed  consent 
was  obtained  digitally,  and  no  sensitive 
personal data was collected, in compliance 
with the GDPR (EU Regulation 2016/679). 
Data  collection  took  place  between  May 
and July  2025.  A  total  of  2193  individuals 
completed the survey. Participants ranged 
in age from 18 to 89 years (mean  ± stan-
dard deviation = 50.98 ± 14.68). When cate-
gorized by UNESCO adult age groups, 4.6% 
of  respondents  were  aged  18-24,  11.9% 
were 25-34,  15.7%  were 35-44,  22.9% were 
45-54, and 25.6% were 55-64. Older adults 
aged 65 years and above represented 19.2% 
of the sample. Gender distribution was bal-
anced,  with  45.6%  identifying  as  women 
and 54.4% as  men.  Participants were resi-
dents of all 20 Italian regions and all major 
macro-areas  of  the  country,  ensuring 
broad  national  coverage.  Approximately 
one-third of the sample lived in the North-
West  (32.7%),  followed  by  the  Center 
(23.8%),  the South (22.1%),  and the North-
East (15.7%). Residents of the Islands repre-
sented  5.7%  of  participants.  Region-level 
analyses indicated that the highest partici-
pation  rates  were  in  Lombardy  (16.4%), 
Piedmont  (14.1%),  Lazio  (9.3%),  Puglia 
(9.1%), Tuscany (8.9%), and Emilia-Romagna 
(5.1%).  Less  represented  regions  included 
Valle  d’Aosta  (0.5%),  Molise  (1.2%),  and 
Basilicata (1.5%). Regarding educational at-
tainment,  the  sample  was  generally  well 
educated. Nearly 40% of participants held a 
university degree (39.9%), while 35.8% had 
completed secondary school. An additional 
19.3% reported postgraduate qualifications, 
including  master’s  degrees,  specialization 
courses, or doctoral training. Lower educa-
tional  levels  were  less  represented,  with 
4.8%  completing  middle  school  and  0.2% 
primary school.

Marital status was diverse. Nearly half of 
the  respondents  were  married  (49.2%), 
while  23.5%  identified  as  single.  Addition-
ally, 11.0% were cohabiting with a partner, 
8.5% were divorced or separated, and 5.7% 
were  in  a  relationship  without  cohabita-
tion.  A minority of  2.0% identified as wid-
owed.

Regarding employment status, nearly half 
of  the  sample  worked  full-time  (48.5%). 
Self-employed  professionals  represented 
15.0% of  respondents,  retirees 17.6%,  part-
time workers 6.7%, students and academic 
trainees  6.3%,  homemakers  1.6%,  unem-

ployed  individuals  1.6%,  and  apprentices/
trainees  1.0%.  All  other  professional  roles 
occurred  at  frequencies  below  0.1%  and 
were grouped as “Other professions”. Stu-
dents,  including  university  students,  doc-
toral candidates, and research fellows, ac-
counted  for  6.4%  of  the  sample.  Smaller 
proportions  identified  as  unemployed 
(1.6%),  homemakers  (1.6%),  or  enrolled  in 
training or apprenticeship programs (1.0%). 
Less  frequent  professions  collectively  ac-
counted  for  under  1%  of  the  sample.  De-
scriptive statistics for all sociodemographic 
variables  are reported in  Tab.  S1  (Supple-
mentary material).

Participation  was  voluntary  and  anony-
mous,  and  no  personally  identifiable  or 
sensitive information was collected, in ac-
cordance with European GDPR regulations 
and ethical standards for survey-based re-
search.  The  survey  was  designed  to  be 
completed in approximately 10-15 minutes 
and was promoted via academic networks, 
social media, and partner institutions. The 
questionnaire was structured into four the-
matic  sections  to  capture  socio-demo-
graphic  characteristics,  quantitative  per-
ceptions  of  Italian  woodlands  and  urban 
green areas,  and psychological  responses 
associated with forest environments.

The  first  section  collected  socio-demo-
graphic information, including age, gender, 
region of residence, education level, mari-
tal  status,  and  professional  status.  These 
variables were used to describe the sample 
composition and examine potential differ-
ences across subgroups.

A second section focused on participants’ 
quantitative knowledge and perceptions of 
Italian  woodlands.  Respondents  were 
asked to estimate the percentage of forest 
cover  in  Italy,  in  their  own  region,  and 
across  Europe,  providing  values  ranging 
from 0% to 100%. They also evaluated the 
perceived relevance of forests in address-
ing several environmental issues  – such as 
hydrogeological  risk,  climate  change,  de-
sertification,  and biodiversity  loss  – using 
Likert-type scales ranging from “not impor-
tant at all” to “very important”. In this sec-
tion, participants also assessed the impor-
tance of different material and immaterial 
forest-related  goods  and  services,  includ-
ing  timber  production,  wild  edible  prod-
ucts, medicines and nutraceuticals, tourism 
opportunities,  environmental  education, 
health and well-being, and social cohesion. 
Views  on  forest  management  were  ex-
plored through items assessing agreement 
with statements concerning the necessity 
of  human  intervention  in  forest  ecosys-
tems  versus the  desirability  of  leaving 
forests unmanaged. Finally, participants re-
ported  how  frequently  they  visit  wood-
lands  and  urban  green  areas,  choosing 
among response options that ranged from 
“never” to “several times a week”.

A  third  section  examined  psychological 
perceptions associated with forests. Partic-
ipants rated the extent to which they per-
ceive forests as sources of well-being, such 

as relaxation, stress reduction, psychologi-
cal restoration, health promotion, and so-
cial  connection,  using  Likert-type  impor-
tance scales. A composite score was com-
puted by averaging the items, with higher 
scores indicating stronger perceived bene-
fits of forests for well-being. Positive emo-
tional responses were also assessed sepa-
rately  for  familiar  and  unfamiliar  forest 
contexts using parallel  4-item scales (e.g., 
interest,  inspiration,  enthusiasm,  activa-
tion), rated on a 5-point Likert scale rang-
ing from “not at all” to “extremely”. Given 
the  strong  intercorrelation  between  the 
two scales (r = 0.82, p < 0.001), their excel-
lent internal consistency (α = 0.87 and α = 
0.90), and their shared theoretical focus on 
positive affective engagement with forest 
environments,  a  composite index of posi-
tive emotional engagement was computed 
by averaging all eight items. This approach 
reduced  multicollinearity  and  provided  a 
parsimonious predictor for regression anal-
yses. Negative emotions were analyzed de-
scriptively and were not included as predic-
tors in regression models, as their variance 
was markedly restricted and mean scores 
indicated  floor  effects.  The  questionnaire 
also  included  items  assessing  individuals’ 
perceived  need  to  spend  time  in  nature 
during  the  post-pandemic  period,  reflect-
ing  renewed  motivation  to  seek  contact 
with natural environments as a way to re-
store balance and psychological well-being. 
Higher composite scores reflect a greater 
post-pandemic need for direct experience 
in natural settings.

Sampling considerations
The survey relied on voluntary participa-

tion  through  an  online  questionnaire  dis-
tributed via mailing lists, social media, and 
partner networks. Consequently, the sam-
pling  strategy  was  non-probabilistic  and 
based on self-selection. Although the study 
achieved broad territorial coverage across 
all 20 Italian regions, the sample cannot be 
considered  statistically  representative  of 
the Italian population.

The socio-demographic profile of respon-
dents indicates a relatively high proportion 
of individuals with tertiary education com-
pared to national population statistics. This 
overrepresentation may reflect greater in-
terest  in  environmental  topics  among 
highly educated individuals, as well as dif-
ferential  familiarity  with  online  survey 
tools.  Given  the  voluntary  and  digital  na-
ture of recruitment, potential self-selection 
bias  cannot be excluded.  Individuals  with 
stronger  pro-environmental  attitudes  or 
higher engagement with forest-related is-
sues may have been more likely to partici-
pate. Similarly, digital access bias may have 
limited  participation  among  segments  of 
the population with lower internet access 
or lower digital literacy.

These  aspects  should  be  taken  into  ac-
count when interpreting the findings and 
assessing  their  generalizability.  Neverthe-
less,  the  large  sample  size  and  extensive 
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geographical distribution enable robust in-
ternal comparisons across regions and so-
cio-demographic groups.

Statistical analysis
Descriptive  statistics,  ANOVA  models 

were computed using IBM SPSS Statistics 
v. 23.0 (IBM Corp., Armonk, NY, USA). De-
scriptive  analyses  were  used  to  examine 
the distribution of socio-demographic char-
acteristics and to explore general trends in 
participants’ perceptions, beliefs, and psy-
chological  responses  related  to  Italian 
woodlands.  These analyses allowed us to 
obtain an initial  overview of  how respon-
dents  evaluated  forest  cover  in  Italy,  Eu-
rope,  and their  own region,  their  percep-
tions of the extent of protected areas, and 
their beliefs regarding the role of forests in 
addressing  major  environmental  chal-
lenges such as climate change, hydrogeo-
logical risk, desertification, and biodiversity 
loss. In addition, descriptive statistics were 
used to summarize participants’ judgments 
on the importance of a wide range of for-
est-related  goods  and  services,  including 
tourism,  environmental  education,  health 
and well-being, social cohesion, non-timber 
forest  products,  and  timber  production. 
Additionally, participants shared their opin-
ions on forest management and indicated 
how frequently  they  visit  woodland envi-
ronments.

ANOVA models and chi-square tests were 
then employed to investigate whether the 
main  survey  variables  varied  by  partici-
pants’  socio-demographic  characteristics, 
including  gender,  age,  educational  level, 
marital status, professional status, and ge-
ographical  area.  These  analyses  made  it 
possible  to  detect  potential  differences 
across  population groups in  their  percep-
tions of forests, their views on forest man-
agement, and the value attributed to for-
est-related environmental, social, and eco-
nomic functions.

To  extend  the  analytical  depth  beyond 
descriptive  and  group-comparison  ap-
proaches, two multiple regression models 
were estimated. The first model examined 
predictors  of  post-pandemic need for  na-
ture,  including  socio-demographic  vari-
ables,  visitation frequency,  and perceived 
forest-related well-being. The second mod-
el  examined  the  predictors  of  perceived 
forest-related well-being. This latter model 
was specified as hierarchical to test the in-

cremental  contribution  of  positive  emo-
tional  engagement  beyond  socio-demo-
graphic  characteristics  and  visitation  fre-
quency. Standardized beta coefficients (β) 
are  reported.  Statistical  significance  was 
set at p < 0.05.

Results

Perceptions of forest surface extension
Participants were asked to estimate the 

percentage of forest cover in Italy,  in Eu-
rope,  and in  their  own region,  as  well  as 
the percentage of protected areas in Italy. 
Descriptive statistics show a clear pattern 
of  overestimation,  consistent  with  previ-
ous literature.

On average, respondents estimated that 
42.24% of the Italian territory is covered by 
forests  (standard  deviation,  SD  =  17.58), 
with  responses  ranging  from  0% to  100%. 
The median value (40%) confirms that the 
central tendency reflects a moderate over-
estimation  relative  to  the  actual  national 
forest cover,  as reported in official  statis-
tics (approximately 36% – ISPRA 2023). Esti-
mates  of  forest  cover  at  the  European 
scale  were  slightly  higher,  with  a  mean 
value (M) of 44.92% (SD = 17.84; median = 
40%).

Participants  also  provided  estimates  for 
the  percentage  of  forested  area  in  their 
own region. The distribution of responses 
was wide (0-100%), with a modal value of 
30%, indicating strong variability in regional 
perceptions  and  a  tendency  toward  ap-
proximate  or  heuristic  judgments  rather 
than precise knowledge.

Regarding  the  estimated  percentage  of 
protected areas in Italy, responses ranged 
again from 0% to 100%, with a modal value 
of 10%, showing that, although participants 
display a tendency to overestimate forest 
cover, they tend to underestimate the ex-
tension of protected areas,  which in Italy 
exceeds 20% when considering all  protec-
tion categories.

This  pattern  parallels  the  findings  re-
ported  by  Carrus  et  al.  (2020),  who  ob-
served a generalized tendency among Ital-
ians  to  substantially  overestimate  forest 
extension while holding less accurate per-
ceptions of land protection levels.

We explored whether perceptions of for-
est extension varied across the five Italian 
macro-areas (North-West, North-East, Cen-
ter, South, Islands). Four one-way ANOVAs 

were conducted on the estimated percent-
age of forest cover in Italy, in the respon-
dent’s  region,  in Europe,  and on the esti-
mated percentage of protected areas. Re-
sults  showed  significant  differences  in  all 
four indices across geographical areas.

For the perceived forest cover in Italy, the 
effect of macro-area was significant (F[4, 2188] 

= 4.73,  p = 0.001). Participants living in the 
Islands reported the lowest estimates (M = 
37.22),  significantly  lower  than  those  re-
ported by respondents from the Center (M 
=  43.52)  and  the  South  (M  =  43.81).  No 
other pairwise comparisons reached signifi-
cance.

A  similar  pattern  emerged  for  the  per-
ceived percentage of protected areas, with 
significant  differences  across  macro-areas 
(F[4, 2188] =  8.16,  p <  0.001).  Respondents 
from the South provided the highest esti-
mates (M = 28.37), which were significantly 
higher than those provided by residents of 
the North-West, North-East, Center, and Is-
lands.

Perceptions of forest cover in one’s own 
region also varied significantly across ma-
cro-areas (F[4, 2188] = 9.13,  p < 0.001). Partici-
pants from the Center reported the high-
est values (M = 41.01), significantly higher 
than  those  from  the  North-West  (M  = 
34.93), South (M = 35.61), and Islands (M = 
33.48). No significant differences emerged 
between the Center and the North-East.

Finally,  for perceived forest cover in Eu-
rope, the effect of macro-area was signifi-
cant  (F[4,  2188] =  3.37,  p =  0.009).  Post-hoc 
tests indicated that respondents from the 
South  (M  =  47.07)  reported  significantly 
higher  estimates  than  those  from  the 
North-East (M = 42.98). No other contrasts 
were significant.

Overall,  the  pattern  of  results  indicates 
that  participants  from  the  Center  and 
South  tended  to  overestimate  forest  ex-
tension, whereas respondents from the Is-
lands consistently provided the lowest esti-
mates. All the means are reported in Tab. 1.

Importance of environmental issues and 
forest functions

Participants evaluated the importance of 
a set of environmental issues and forest-re-
lated goods and services.  Descriptive sta-
tistics  indicated  uniformly  high  ratings 
across all variables, with mean scores con-
sistently above 4 on a 1-5 scale, confirming 
that Italians perceive forests as highly rele-
vant  for  environmental  protection,  public 
health, and socio-economic functions.

At  the  national  level,  the  most  highly 
rated issues were the prevention of hydro-
geological instability (M = 4.80, SD = 0.52), 
climate change mitigation (M = 4.73, SD = 
0.61), desertification control (M = 4.71, SD = 
0.62),  and biodiversity  conservation  (M = 
4.74,  SD  =  0.60).  Forest-related  services 
showed similarly high evaluations, particu-
larly for health improvement (M = 4.71, SD 
= 0.62) and the production of wild forest 
foods (M = 4.25,  SD = 0.93).  By contrast, 
wood  and  biomass  production  received 
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Tab. 1 - Mean estimates of forest-related indicators across the five Italian macro-areas.

Macro-areas
% Forest 
in Italy

% Protected 
areas

% Forest in
own region

% Forest in 
Europe

North-West 41.51 23.25 34.93 44.51

North-East 41.42 22.33 38.11 42.98

Center 43.52 24.23 41.01 45.28

South 43.81 28.37 35.61 47.07

Islands 37.22 23.12 33.48 42.82

Total 42.24 24.46 36.94 44.92
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Post-pandemic public perceptions of forests in Italy

comparatively lower scores (M = 4.14, SD = 
1.00), in line with previous findings (Carrus 
et al. 2020), suggesting a stable preference 
for  non-material  and  ecosystem  services 
over strictly productive ones.

It  was  examined  whether  these  evalua-
tions varied across the five Italian macro-
areas  (North-West,  North-East,  Center, 
South, Islands). Ten one-way ANOVAs were 
performed on the importance attributed to 
environmental  issues  and  forest-related 
services.  Several  significant effects  of  the 
geographical area emerged.

For soil erosion control, the effect of ma-
cro-area was significant (F[4, 2188] = 4.08, p = 
0.003).  Post-hoc  comparisons showed that 
respondents  from  the  Islands  attributed 
significantly greater importance to this is-
sue  (M  =  4.83)  than  respondents  in  the 
North-West (M = 4.59), Center (M = 4.60), 
and South (M = 4.64). A similar pattern was 
observed for desertification control (F[4, 2188] 

= 3.67, p = 0.006), with higher scores in the 
Islands (M = 4.86) than in the North-West 
(M = 4.66), Center (M = 4.73),  and South 
(M = 4.74).

Landscape  preservation  also  varied  sig-
nificantly  across  areas (F[4, 2188] =  2.88,  p  = 
0.022),  with  slightly  higher  evaluations  in 
the  South  (M  =  4.68)  compared  to  the 
North-West and Center, although post-hoc 
comparisons did not yield widespread sig-
nificant differences.

Larger geographical differences emerged 
for forest-related services. The importance 
of  wood,  cellulose,  and  biomass  produc-
tion showed a significant effect of macro-
area (F[4, 2188] = 3.06, p = 0.016). Participants 
from the Center (M = 4.24) rated this ser-
vice  significantly  higher  than  those  from 
the  South  (M  =  4.05).  The  importance 
given to wild berries, mushrooms, and simi-
lar products also varied significantly (F[4, 2188] 

=  3.17, p = 0.013), with respondents from 
the Center  (M = 4.34)  attributing greater 
importance  than  those  from  the  North-
East (M = 4.16).

The  clearest  geographical  differences 
concerned  support  for  tourism  (F[4, 2188] = 
6.09,  p  <  0.001).  Respondents  from  the 
South (M = 4.15) and Islands (M = 4.30) re-
ported  significantly  higher  scores  than 
those from the North-West (M = 3.97) and 
North-East  (M =  3.94),  reflecting regional 
contexts  in  which  nature-based  tourism 
represents a key economic and cultural as-
set. By contrast, the importance attributed 
to  the  health  benefits  of  forests  did  not 
differ  significantly  across  macro-areas 
(F[4, 2188] =  1.12,  p  =  0.345),  suggesting  a 
broad national consensus on this aspect.

Overall, these results show that while Ital-
ians uniformly attribute high importance to 
forests  for  environmental  protection  and 
human  well-being,  regional  differences 
emerge for issues more closely linked to lo-
cal  ecological  vulnerabilities  (e.g.,  soil 
degradation,  desertification)  and  for  ser-
vices with strong territorial relevance, such 
as tourism and non-timber forest products. 
A complete overview of  means and stan-

dard deviations for each macro-area is re-
ported in Tab. 2.

Perceived threats to forests
Participants  indicated  which  issues  they 

perceived as major threats to Italian wood-
lands.  Overall,  the  most  frequently  cited 
threats were forest fires (73.7% of respon-
dents), illegal waste dumping (68.1%), and 
the climate crisis (60.7%). About half of the 
sample mentioned drought (48.6%), illegal 
logging (49.3%), hydrogeological instability 
(46.3%),  biodiversity  loss  (45.7%),  and  ex-
cessive  harvesting  (43.2%).  Fewer  respon-
dents  identified  storms  and  insect  out-
breaks  (24.7%)  or  invasive  alien  species 
(34.7%)  as  relevant  threats.  On  average, 
participants  selected  about  five  threats 
from the eleven listed, confirming a gener-
ally high level of concern about the multi-
ple pressures affecting Italian forests.

We  examined  whether  the  salience  of 
these threats varied across the five Italian 
macro-areas (North-West, North-East, Cen-
ter,  South,  Islands)  using chi-square  tests 
on  the  cross-tabulations  between  macro-
areas and each binary threat indicator. For 
some threats,  no  significant  geographical 
differences emerged: this was the case for 
the climate crisis (χ2

[4, 2193] = 4.23, p = 0.375), 
drought (χ2

[4, 2193] = 8.34,  p = 0.080), biodi-
versity loss (χ2

[4, 2193] = 1.25, p = 0.870), and 
hydrogeological instability (χ2

[4, 2193] =7.37, p 
=  0.118).  These  results  suggest  a  broadly 
shared national perception of these issues 
as relevant threats, independent of macro-
area.

For other threats,  however, the associa-
tion with  macro-area was  statistically  sig-
nificant, although effect sizes were gener-
ally  small  (Cramer’s  V  between  0.07  and 
0.13). Excessive logging showed significant 
geographical variation (χ2

[4, 2193] = 10.34, p = 
0.035,  V  =  0.07).  Respondents  from  the 
Centre  were  more  likely  to  indicate  this 
threat (48.8%) compared with those in the 
North-West  (41.4%),  North-East  (39.4%), 
South (43.7%), and Islands (39.2%). Percep-
tions of illegal logging also differed across 
macro-areas (χ2

[4, 2193] = 18.22, p = 0.001, V = 
0.09), with the South exhibiting the high-

est proportion of respondents mentioning 
this  threat  (56.5%),  while  the  Islands 
showed  the  lowest  (39.2%),  and  the  re-
maining  macro-areas  falling  in  between 
(around 45-49%).

Illegal dumping of waste exhibited one of 
the  strongest  geographical  gradients 
(χ2

[4, 2193] = 31.66, p < 0.001, V = 0.12). While 
73.8%  of  respondents  in  the  South  and 
70.0% in the North-West reported this as a 
threat, the proportion dropped to 68.9% in 
the Center, 64.8% in the Islands, and 56.2% 
in the North-East. Forest fires also showed 
marked spatial differences (χ2

[4, 2193] = 37.70, 
p < 0.001, V = 0.13). Concern about wildfires 
was highest  in  the Islands  (89.6%)  and in 
the South (77.5%), followed by the Centre 
(76.8%),  and  was  comparatively  lower  in 
the  North-West  (69.3%)  and  North-East 
(67.0%),  in  line  with  the  different  fire  re-
gimes characterizing these territories.

Smaller  but  significant  geographical  ef-
fects were observed for storms and insect 
damage  (χ2

[4, 2193] =  10.82,  p  =  0.029,  V  = 
0.07), and for invasive alien species (χ2

[4, 2193] 

= 15.29, p = 0.004, V = 0.08). Storms and in-
sect outbreaks were mentioned somewhat 
more frequently in the North-East (29.3%) 
and North-West (25.9%) than in the South 
(20.2%) and Islands (20.8%),  whereas inva-
sive species were most frequently reported 
in  the  North-West  (39.9%)  and  Islands 
(35.2%),  and  less  so  in  the  South  (29.5%), 
with the Centre and North-East in an inter-
mediate position (around one third of re-
spondents).

Overall, these findings indicate a dual pat-
tern:  some threats (notably climate crisis, 
drought,  biodiversity  loss,  and  hydrogeo-
logical  risk)  are  perceived  as  nationally 
shared problems, while others, particularly 
wildfires, waste dumping, illegal and exces-
sive  logging,  storms/insects,  and  invasive 
species, show meaningful geographical dif-
ferentiation, reflecting the specific ecologi-
cal vulnerabilities and disturbance histories 
of the different Italian macro-areas. All fre-
quencies  and  percentages  by  macro-area 
are reported in Tab. S2 (Supplementary ma-
terial).
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Tab. 2 - Mean importance ratings of environmental issues and forest-related services 
across macro-areas.

Variable
North-
West

North-
East

Centre South Islands

Prevention of hydrogeological risk 4.80 4.82 4.79 4.77 4.90

Climate change mitigation 4.70 4.73 4.74 4.75 4.79

Soil erosion control 4.59 4.68 4.60 4.64 4.83

Desertification control 4.66 4.68 4.73 4.74 4.86

Landscape preservation 4.58 4.56 4.57 4.68 4.70

Biodiversity conservation 4.72 4.72 4.72 4.76 4.79

Wood/cellulose/biomass production 4.14 4.06 4.24 4.05 4.23

Wild products (berries, mushrooms) 4.23 4.16 4.34 4.23 4.41

Support to tourism 3.97 3.94 4.05 4.15 4.30

Health improvement 4.68 4.69 4.71 4.73 4.78
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Information needs about forests
Participants  indicated  the  topics  they 

would like more information about regard-
ing  Italian  forests.  Overall,  the  most  fre-
quently selected themes concerned biodi-
versity  and  protected  areas  (60.0%), 
forests and health (57.3%), and forest man-
agement (53.2%). Interest was also high for 
information  on  the  role  of  forests  in  cli-
mate crisis mitigation (51.1%) and on the ge-
ographical  distribution  of  forests  (44.5%). 
Fewer respondents requested information 
about wildfire prevention (40.0%) or envi-
ronmental  crimes  and  forest  damage 
(32.1%).  On  average,  participants  selected 
3.39 topics (SD = 1.76), indicating substan-
tial curiosity and a diverse range of knowl-
edge demands regarding forests.

We then examined whether these infor-
mation needs varied across the five Italian 
macro-areas (North-West, North-East, Cen-
ter,  South,  Islands)  through  chi-square 
tests on each binary indicator. For several 
topics,  no  significant  geographical  differ-
ences emerged, suggesting a national con-
sensus regarding their relevance. This was 
the  case  for  requests  concerning  forests 
and health (χ2

[4, 2193] = 4.55, p = 0.336), for-
est-related  crimes  and  damage  (χ2

[4, 2193] = 
9.02,  p  =  0.061),  climate  crisis  mitigation 
(χ2

[4, 2193] = 4.74, p = 0.315), forest manage-
ment (χ2

[4, 2193] = 2.19, p = 0.700), and biodi-
versity and protected areas (χ2

[4, 2193] = 4.34, 
p = 0.362).

However,  some  informational  needs 
showed significant variation across macro-
areas.  Interest  in  wildfire  prevention  dif-
fered markedly (χ2

[4, 2193] = 31.15, p < 0.001, V 
=  0.12):  respondents  from  the  Islands 
(58.4%) and the Center  (43.0%)  expressed 
greater demand for information than those 
from  the  North-West  and  North-East 
(35.3%). Requests for information on where 
forests are located also varied significantly 
(χ2

[4, 2193] = 10.54, p = 0.032, V = 0.07), with 
higher  interest  in  the  North-East  (60.0%) 
and the Islands (38.4%) than in other areas. 
These differences likely  reflect  geographi-
cal variations in forest distribution and ex-
posure to wildfire risk.

Overall, these findings suggest that while 
most information needs are shared across 
the country, topics linked to spatial forest 
distribution and wildfire prevention exhibit 
meaningful  territorial  patterns.  Full  fre-
quencies and percentages are reported in 
Tab. S3 (Supplementary material).

Information sources about forests
Participants  were also asked to indicate 

which sources they usually  rely on to ob-
tain information about forests. At the na-
tional level, the most frequently cited chan-
nels were scientific journals or scientifically 
oriented  media  (68.9%),  documentaries 
(65.0%),  and  communication  by  national 
and regional parks (66.6%). Environmental 
organizations  also  played  a  visible  role, 
with 44.9% of  respondents citing environ-
mental  NGOs as  a  source of  information, 
and 44.6% mentioning the forest police or 

Carabinieri.  Popular magazines were used 
by  about  two  out  of  five  respondents 
(41.8%).

By  contrast,  generalist  mass  media  and 
digital  platforms  were  much  less  central. 
Only 9.5% of participants reported obtain-
ing  forest-related  information  from  TV 
news, 8.4% from social media such as Insta-
gram, and 6.7% from online forums. Weekly 
or monthly magazines were cited by 5.6% 
of  the sample.  Private-sector actors were 
rarely  mentioned:  3.1% cited the wood in-
dustry and 2.5% cited energy companies as 
sources of information on forests.

We also tested whether the use of these 
sources varied across the five macro-areas. 
Chi-square  tests  revealed  significant  but 
small  geographical  effects  for  documen-
taries (χ2

[4, 2193] = 12.94, p = 0.012, V = 0.08), 
park authorities (χ2

[4, 2193] = 22.39, p < 0.001, 
V  =  0.10),  and  forest  police/Carabinieri 
(χ2

[4, 2193] = 10.70, p = 0.030, V = 0.07). Docu-
mentaries were somewhat less frequently 
cited  in  the  Islands  (55.2%)  than  in  the 
North-West, Centre and South (around 65-
67%). Communication from national and re-
gional  parks was widely used in all  areas, 
but  especially  in  the  North-West  (71.3%), 
the  Center  (68.3%),  and  the  North-East 
(67.2%), compared to the South (59.0%) and 
Islands (60.8%). Information from the for-
est  police  and  Carabinieri  was  most  fre-
quently  mentioned  in  the  Islands  (51.2%) 
and in the North-East (49.6%), and less so in 
the South (39.8%). For all other sources, in-
cluding TV news, scientific journals,  popu-
lar magazines, social media, online forums, 
NGOs, and private-sector organizations, no 
significant  differences  across  macro-areas 
emerged. Full frequencies and percentages 
are  reported  in  Tab.  S4  (Supplementary 
material).

These patterns suggest  that  Italians pri-
marily  rely  on  institutional  and  science-
based channels,  rather than on generalist 
media or corporate communication, when 
seeking information about forests.  At the 
same time, modest regional variations indi-
cate  that  territorial  institutions  such  as 
parks  and forest  police  play  a  somewhat 
more prominent role in some areas than in 
others.

Post-pandemic need for nature
Participants  reported a  moderately  high 

need to spend time in nature in the post-
COVID period. On a 0-100 scale, the overall 
mean score was 58.05 (SD = 34.39),  with 
the full  range of responses (0-100) repre-
sented.  The  lowest  mean  value  was  ob-
served in the North-West (M = 55.15, SD = 
34.80),  followed  by  the  North-East  (M  = 
55.94,  SD  =  33.95)  and  the  Islands  (M  = 
57.50, SD = 36.20), whereas higher scores 
were found in the Center (M = 59.54, SD = 
34.07) and in particular in the South (M = 
62.37, SD = 33.55). The ANOVA revealed a 
significant,  though  small,  effect  of  geo-
graphical  macro-area  on  the  post-pan-
demic need for nature (F[4,  2188] = 3.79, p = 
0.005).  Post-hoc  Bonferroni  tests  showed 

that only the contrast between the South 
and the North-West reached statistical sig-
nificance,  with  respondents  from  the 
South reporting a stronger need to spend 
time  in  nature  than  those  living  in  the 
North-West  (mean  difference  =  7.22,  p  = 
0.003). No other pairwise comparison was 
significant,  indicating that the post-COVID 
need for nature is widely shared across the 
country, with only a slight accentuation in 
Southern regions.

Emotions in familiar and unfamiliar 
forests

Emotional responses were measured sep-
arately  for  familiar  and  unfamiliar  forest 
environments  using a  5-point  Likert  scale 
ranging  from  1  (“not  at  all”)  to  5  (“ex-
tremely”). Fear-related items (e.g.,  feeling 
scared,  agitated,  afraid)  were  reverse-
coded  prior  to  analysis  so  that  higher 
scores  consistently  reflected  lower  per-
ceived fear.

Participants reported highly positive emo-
tional  responses  when  imagining  them-
selves in a forest environment, whether in 
a familiar woodland or in a new, previously 
unknown  forest.  Fear-related  emotions 
(feeling  scared,  feeling  agitated,  feeling 
afraid) received high scores on a 1-5 scale, 
indicating  that  participants  generally  felt 
safe and at ease in wooded settings. In fa-
miliar forests, mean scores for these fear-
related  items  ranged  from  4.54  to  4.68, 
whereas  in  unfamiliar  forests  the  values 
were slightly lower but still very high (4.28 
to  4.41).  These  results  suggest  that  new 
forest  environments  evoke  only  minimal 
additional  tension  compared  to  settings 
that respondents already know.

A  series  of  ANOVAs  revealed  small  but 
statistically  significant  geographical  differ-
ences. Feeling scared and afraid in familiar 
forests varied across macro-areas, with re-
spondents  from  the  South  reporting 
slightly  higher  levels  of  fear  than  those 
from  the  North-West.  A  similar  pattern 
emerged  for  feeling  scared  in  unfamiliar 
forests.  For  all  remaining  negative  emo-
tions,  geographical  differences  were  not 
significant.

Positive  activating  emotions  showed  a 
similarly strong pattern. In familiar forests, 
participants  reported high  levels  of  inter-
est, enthusiasm, inspiration, and feeling ac-
tive  (mean  scores  ranging  from  3.62  to 
4.00). These positive emotions were slight-
ly  stronger  in  unfamiliar  forests  (means 
ranging from 3.71 to 4.33), suggesting that 
novelty  may  enhance  emotional  engage-
ment.  Significant geographical  differences 
emerged only for enthusiasm and inspira-
tion in  familiar  forests:  respondents  from 
the Center and South reported higher en-
thusiasm than those from the North-West, 
and  participants  from  the  South  also  re-
ported  higher  inspiration.  No  macro-area 
effects  were  observed  for  positive  emo-
tions  in  unfamiliar  forests  (see  Tab.  3 for 
more details).

Overall, these findings depict both famil-

135 iForest 19: 130-140

iF
or

es
t 

– 
B

io
ge

os
ci

en
ce

s 
an

d 
Fo

re
st

ry



Post-pandemic public perceptions of forests in Italy

iar  and  unfamiliar  forests  as  emotionally 
safe,  pleasant,  and  engaging  environ-
ments,  eliciting  strong  positive  reactions 
and  very  low  fear  among  Italian  respon-
dents.

Forest visitation frequency
Participants reported how often they visit 

woodlands on a scale from 0 (“never”) to 
4  (“several  times  a  week”).  Overall,  the 
mean frequency across the full sample was 
moderate (M = 2.20, SD = 0.91), indicating 
that Italians typically visit forests between 
“a few times a year” and “a few times a 
month”.  Descriptive  statistics  by  macro-
area show modest geographical variation. 
Respondents  from  the  North-East  (M  = 
2.30) and North-West (M = 2.29) reported 
the highest visitation frequency,  followed 
closely  by  residents  of  the  Islands  (M  = 
2.25).  Participants  from  the  Center  (M  = 
2.15) and especially the South (M = 2.05) re-
ported comparatively lower frequencies.

A one-way ANOVA revealed a significant 
effect  of  geographical  macro-area  on  the 
frequency of forest visits (F[4, 2188] = 6.65, p < 
0.001). Bonferroni-corrected post-hoc tests 
showed that respondents from the South 
visited forests significantly less often than 
those from the North-West (p < 0.001) and 
North-East (p =  0.001).  No other pairwise 
comparisons  were  statistically  significant 
after correction.

These findings suggest that northern re-
gions, characterized by greater forest cov-
er and easier access to wooded areas, tend 
to report more frequent engagement with 
forest  environments  than  southern  re-
gions. All descriptive statistics are reported 
in Tab. 4.

Regression analyses

Predictors of post-pandemic need for 
nature

A multiple linear regression analysis was 
conducted to examine predictors of post-
pandemic  need  for  nature.  The  overall 
model was statistically significant (F[5, 2187] = 
22.96,  p <  0.001),  explaining  5.0%  of  the 
variance (R2 = 0.050, adjusted R2 = 0.048).

Perceived  forest-related  well-being  was 
the strongest predictor (β = 0.156, t = 7.39, 
p < 0.001), indicating that individuals who 
attributed  greater  well-being  benefits  to 
forests reported a stronger post-pandemic 
need for nature.

Gender was also a significant predictor (β 
= -0.124, t = -5.87, p < 0.001). Given the vari-
able’s  coding  (1  =  female,  2  =  male),  the 
negative coefficient indicates that women 
reported significantly higher levels of post-
pandemic need for nature than men.

Educational  level  was  negatively  associ-
ated with post-pandemic need (β = -0.085, 
t = -4.02, p < .001), suggesting that respon-
dents  with  lower  educational  attainment 
reported  a  slightly  stronger  need  for  na-
ture following the pandemic.

Age was not a significant predictor (β = 
-0.027, p = 0.196), nor was forest visitation 

frequency (β = 0.020, p = 0.338).
These  findings  suggest  that  post-pan-

demic motivation for contact with nature is 
more strongly associated with psychologi-
cal  evaluations  and  certain  socio-demo-
graphic  characteristics  than  with  behav-
ioral exposure.

Emotional engagement and perceived 
forest-related well-being

A hierarchical multiple regression analysis 
was  performed  to  test  whether  positive 
emotional  engagement  predicted  per-
ceived forest-related well-being beyond so-
cio-demographic characteristics and visita-
tion frequency.

In  Step  1,  age,  gender,  and  educational 
level explained 2.3% of the variance in well-
being (F[3, 2189] = 17.14, p < 0.001, R2 = 0.023). 
In Step 2,  visitation frequency was added 
and accounted for a small but significant in-
crease in explained variance (ΔR2 = 0.003; 
ΔF[1, 2188] = 5.91, p = 0.015).

In Step 3, positive emotional engagement 
was entered,  resulting in a substantial  in-
crease in explained variance (ΔR2 = 0.054; 
ΔF[1, 2187] = 129.27, p < 0.001). The final model 
explained 8.0% of the variance in perceived 
well-being (R2 = 0.080, adjusted R2 = 0.078; 
F[5, 2187] = 38.02, p < 0.001).

In the final model, positive emotional en-

gagement emerged as  the strongest  pre-
dictor (β = 0.239,  t = 11.37,  p < 0.001). Age 
was  positively  associated  with  perceived 
wellbeing (β = 0.093, t = 4.51, p < 0.001), in-
dicating  that  older  respondents  reported 
slightly higher levels of forest-related well-
being.  Gender  was  also  significant  (β  = 
-0.110,  t = -5.31,  p < 0.001); given the vari-
able’s coding (1 = female, 2 = male), this co-
efficient  indicates  that  women  reported 
higher levels of perceived well-being than 
men.  Educational  level  and  visitation  fre-
quency  were  not  significant  in  the  final 
model.

These findings highlight  the central  role 
of emotional  engagement in shaping per-
ceived  forest-related  well-being,  beyond 
socio-demographic  characteristics  and be-
havioral exposure.

Perceived importance of specific forest 
goods and social functions

Participants  also  evaluated  the  impor-
tance of several specific goods and social 
functions  provided  by  forests,  including 
wood and timber production, biomass for 
energy,  wild  forest  foods,  health-related 
products,  psychological  well-being,  social 
cohesion,  and  environmental  education. 
Overall,  mean  ratings  were  clearly  above 
the  midpoint  of  the  scale  for  all  items 
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Tab. 3 -  Mean scores for post-pandemic need for nature and emotional responses 
across Italian macro-areas.

Group Variable
North-
West

North-
East

Centre South Islands Total

Negative 
emotions - 
familiar 
forests (1-5)

Feeling scared 4.59 4.56 4.55 4.43 4.60 4.54

Feeling agitated 4.68 4.63 4.68 4.60 4.74 4.65

Feeling afraid 4.73 4.66 4.71 4.59 4.77 4.68

Negative 
emotions - 
unfamiliar 
forests (1-5)

Feeling scared 4.35 4.29 4.23 4.19 4.42 4.28

Feeling afraid 4.46 4.41 4.39 4.35 4.52 4.41

Feeling agitated 4.34 4.31 4.33 4.28 4.53 4.33

Positive 
emotions - 
familiar 
forests (1-5)

Feeling interested 3.96 3.97 4.05 4.02 4.14 4.00

Feeling enthusiastic 3.79 3.86 3.97 3.98 4.00 3.90

Feeling inspired 3.53 3.56 3.64 3.72 3.76 3.62

Feeling active 3.90 3.90 3.95 3.92 3.98 3.92

Positive 
emotions - 
unfamiliar 
forests (1-5)

Feeling interested 4.32 4.35 4.36 4.28 4.45 4.33

Feeling enthusiastic 4.09 4.14 4.17 4.15 4.26 4.14

Feeling inspired 3.66 3.69 3.72 3.76 3.85 3.71

Feeling active 3.91 3.93 3.91 3.93 4.04 3.92

Tab. 4 - Frequency of forest visits (0-4 scale) across macro-areas.

Macro-area Mean SD Min Max

North-West 2.29 0.88 0 4

North-East 2.30 0.92 0 4

Centre 2.15 0.92 0 4

South 2.05 0.90 0 4

Islands 2.25 0.97 0 4

Total 2.20 0.91 0 4

iF
or

es
t 

– 
B

io
ge

os
ci

en
ce

s 
an

d 
Fo

re
st

ry



Clemente D et al. - iForest 19: 130-140

(range  1-5),  confirming  that  respondents 
attribute substantial value to both material 
and immaterial  forest services.  At the na-
tional  level,  the  highest  scores  were  ob-
served for  environmental  education (M = 
4.70,  SD =  0.61),  psychological  well-being 
(M = 4.55, SD = 0.70), and social cohesion 
(M = 4.27, SD = 0.88), followed by the pro-
duction of wild forest foods (M = 4.18, SD = 
0.93)  and  health-related  products  (M  = 
4.13,  SD  =  0.97).  Importance  ratings  for 
more strictly productive services, biomass 
for energy (M = 3.64, SD = 1.11), timber pro-
duction (M = 3.72, SD = 1.08), and firewood 
production (M = 3.52, SD = 1.14) were com-
paratively lower, although still clearly posi-
tive.

We examined whether these evaluations 
varied across the five Italian macro-areas. 
One-way  ANOVAs  indicated  that  macro-
area had a statistically significant effect on 
the  perceived  importance  of  wild  forest 
foods (F[4, 2188] = 2.44, p = 0.045), health-re-
lated products (F[4,  2188] = 3.05,  p = 0.016), 
social cohesion (F[4,  2188] = 2.84, p = 0.023), 
and  environmental  education  (F[4, 2188] = 
3.05, p = 0.016). For firewood, timber, and 
biomass  production,  and  psychological 
well-being, no significant geographical dif-
ferences  emerged  (all  p-values  ≥  0.09). 
However,  post-hoc Bonferroni  tests 
showed  that  most  pairwise  contrasts  did 
not survive correction for multiple compar-
isons, indicating that effect sizes were gen-
erally  small.  The  clearest  difference  con-
cerned the role of forests in environmental 
education, for which respondents from the 
Islands reported significantly higher scores 
(M = 4.85) than those from the North-West 
(M  =  4.66),  while  all  other  macro-areas 
clustered  around  similarly  high  values. 
Overall, these findings suggest that the im-
portance  attributed  to  forest  goods  and 
social  functions  is  consistently  high 
throughout Italy, with only modest spatial 
variation and a slightly stronger emphasis 
on educational  functions in  the Island re-
gions. Descriptive statistics by macro-area 
are reported in Tab. 5.

Discussion
The findings of the present study provide 

an  updated  and  comprehensive  overview 
of  how  Italian  citizens  perceive  forests, 
building upon and substantially extending 
previous research. The findings allow us to 
address the research questions guiding this 
study,  including  forest  cover  estimation, 
ecosystem service valuation, the post-pan-
demic  need  for  nature,  emotional  re-
sponses to forests,  and the role of visita-
tion  frequency  in  shaping  emotional  en-
gagement and well-being. When compared 
to  Carrus  et  al.  (2020),  a  study based on 
data collected between 2016 and 2017, our 
results highlight both areas of strong conti-
nuity  and meaningful  shifts,  reflecting an 
evolving socio-environmental context char-
acterized  by  intensifying  climate  impacts 
and  post-pandemic  psychological  dynam-
ics.

Consistent  with  Carrus  et  al.  (2020),  re-
spondents  in  our  sample  attributed  high 
importance to the ecological, cultural, and 
social functions of forests, particularly bio-
diversity conservation, hydrogeological risk 
reduction, and climate regulation. This pat-
tern aligns with global research on ecosys-
tem services, which shows that regulating 
and protective functions tend to be among 
the most valued by the public, particularly 
in regions facing environmental vulnerabili-
ties  (Millennium  Ecosystem  Assessment 
2005,  Díaz et al.  2018). At the same time, 
the  high  importance  respondents  attrib-
uted  to  well-being,  education,  and  social 
cohesion  echoes  findings  from  studies 
showing that forests act as restorative and 
identity-building  environments  (Ulrich 
1983, Kaplan 1995, Hartig et al. 2014). These 
findings address our second research ques-
tion,  confirming  that  regulating  and  cul-
tural  ecosystem  services  are  consistently 
valued  more  strongly  than  strictly  provi-
sioning functions in the contemporary Ital-
ian context.

Compared with  Carrus et  al.  (2020),  our 
results show a noticeable strengthening of 
the  perceived  psychological  and  social 
value  of  forests.  This  shift  likely  reflects 
broader  post-pandemic  tendencies,  with 

several  studies documenting a substantial 
increase in the perceived necessity of na-
ture contact for emotional regulation and 
well-being (Pouso et al.  2021,  Robinson et 
al. 2021, Soga et al. 2021). The strong “post-
COVID  need  for  nature”  observed  in  our 
data reinforces these findings and suggests 
that  forests  may now play an even more 
central  role  in  public  well-being  than  be-
fore 2020. Importantly, regression analyses 
showed that this need was more strongly 
associated  with  perceived  forest-related 
well-being  and  with  gender  and  educa-
tional level, rather than with age or visita-
tion  frequency,  suggesting  that  motiva-
tional  shifts  are  primarily  psychological 
rather than behavioral in nature. This find-
ing  directly  addresses  our  third  research 
question, showing that the post-pandemic 
need for nature is widely shared across the 
country, with only modest territorial varia-
tion. The relatively modest explained vari-
ance suggests that additional psychological 
variables (e.g., environmental identity, con-
nectedness to nature) may further contrib-
ute to explaining forest-related well-being.

A major point of continuity with Carrus et 
al.  (2020) concerns the overestimation of 
forest cover. Similar biases were found in 
both studies, indicating a stable cognitive 
pattern consistent with research suggest-
ing that people often rely on heuristic im-
pressions  rather  than  quantitative  knowl-
edge  when  estimating  environmental  pa-
rameters  (Böhm  &  Pfister  2017,  Fernbach 
et  al.  2019).  However,  the  magnitude  of 
overestimation  appears  in  some  cases  to 
be higher in our sample, potentially reflect-
ing  increased  media  coverage  of  forest 
landscapes  and  extreme  events  over  re-
cent years. This finding directly addresses 
our first research question, confirming that 
moderate  overestimation  of  forest  cover 
persists in the post-pandemic context.

Perceptions  of  forest  threats  were  also 
stronger  and more diverse  in  our  sample 
than in pre-pandemic findings reported by 
Carrus et al.  (2020). While climate change 
and biodiversity  loss  were already  salient 
concerns in 2016-2017, the present study re-
veals  heightened  concern  for  drought, 
fires,  invasive species,  and illegal  logging. 
These  differences  parallel  real  ecological 
trends  documented  in  southern  Europe, 
where forest disturbances have intensified 
due to climate change and land-use trans-
formations  (Bebi  et  al.  2017,  Seidl  et  al. 
2017,  Bowditch et  al.  2020).  The stronger 
threat  profile  observed  in  our  study  may 
therefore reflect a combination of chang-
ing  environmental  conditions  and  height-
ened public sensitivity.

Unlike  Carrus et al.  (2020), our study in-
cluded an extensive analysis of emotional 
responses to both familiar  and unfamiliar 
forests.  The  predominance  of  positive 
emotions such as inspiration, interest, and 
enthusiasm confirms existing evidence on 
the psychological benefits of nature expo-
sure (Hartig et al. 2014,  McMahan & Estes 
2015). The relative marginality of negative 
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Tab. 5 - Mean importance ratings of specific forest goods and social functions across 
macro-areas.

Forest good / function
North-
West

North-
East

Centre South Islands Total

Firewood production 3.53 3.54 3.57 3.40 3.63 3.52

Timber production 3.78 3.77 3.72 3.61 3.74 3.72

Biomass for energy 3.71 3.59 3.62 3.57 3.67 3.64

Wild forest foods 
(mushrooms, berries, etc.)

4.22 4.06 4.21 4.15 4.26 4.18

Health-related products 
(medicines, nutraceuticals)

4.04 4.11 4.18 4.19 4.28 4.13

Psychological well-being 4.54 4.49 4.59 4.56 4.60 4.55

Social cohesion 4.18 4.31 4.31 4.32 4.36 4.27

Environmental education 4.66 4.69 4.69 4.73 4.85 4.70
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emotions, despite their presence, suggests 
that forests continue to be experienced as 
safe and supportive environments for most 
people, consistent with studies in environ-
mental psychology and landscape percep-
tion (Gatersleben & Andrews 2013). These 
results  address  our  research  question  on 
emotional patterns in familiar  versus unfa-
miliar  forest  environments,  showing  that 
novelty  slightly  increases  activation  but 
does not substantially elevate fear.

Another  significant  contribution  of  the 
present study lies in its assessment of for-
est-related  knowledge  and  information 
needs, a dimension not fully addressed in 
Carrus et al. (2020). Respondents reported 
uneven knowledge across key themes, in-
cluding  biodiversity,  fire  prevention,  and 
forest  management,  echoing  research 
showing that public understanding of for-
est  processes  is  often  limited  or  frag-
mented  (Riedl  2025).  Importantly,  per-
ceived knowledge was positively related to 
perceived  threats,  suggesting  that  in-
creased awareness may heighten sensitiv-
ity to ecological risks rather than reduce it, 
an effect previously observed in studies of 
climate  risk  perception  (van  der  Linden 
2015).

Finally, behavioral data on woodland vis-
its offer a new perspective compared with 
Carrus  et  al.  (2020).  While  visitation  fre-
quency showed a small positive association 
with  perceived  forest-related  wellbeing, 
this  effect  became  non-significant  when 
positive  emotional  engagement  was  in-
cluded in  the regression  model.  This  pat-
tern suggests that the psychological bene-
fits associated with forest visits are primar-
ily mediated by the quality of emotional ex-
perience  rather  than  by  mere  behavioral 
exposure.  In  other  words,  frequency  of 
contact alone does not appear sufficient to 
explain  well-being  outcomes;  rather,  the 
emotional meaning attributed to forest en-
vironments plays a central role. This finding 
aligns with research indicating that subjec-
tive emotional engagement is a key mecha-
nism linking exposure to nature to well-be-
ing  (Lumber  et  al.  2017,  Rosa  &  Collado 
2019). This pattern addresses our fifth re-
search question, indicating that emotional 
engagement  represents  a  more  central 
predictor of perceived forest-related well-
being than mere visitation frequency.

While  the  uniformly  high  ratings  attrib-
uted  to  environmental  issues  and  forest 
functions confirm the strong perceived rel-
evance of forests in Italian society, the con-
centration of responses toward the upper 
end of the scale (with several mean values 
exceeding 4.7 on a 1-5 scale) suggests the 
possibility of ceiling effects. Such clustering 
may reduce variability and limit the instru-
ment’s  sensitivity  to  capturing  more  nu-
anced distinctions among respondents.

Moreover, as commonly observed in sur-
veys addressing environmental  topics,  so-
cial desirability bias may have contributed 
to  particularly  strong  pro-environmental 
responses.  Although  the  anonymous  and 

voluntary format of the questionnaire may 
have mitigated this tendency, it cannot be 
entirely excluded. These considerations do 
not invalidate the overall  pattern of  find-
ings  but  should  be  taken  into  account 
when interpreting the magnitude of the re-
ported effects.

Taken  together,  this  study  reveals  that 
Italians  continue  to  value  forests  highly, 
perceive them as essential for environmen-
tal sustainability and psychological well-be-
ing,  and simultaneously  recognize  the ur-
gency of addressing the threats they face. 
Compared with  Carrus et al. (2020), these 
perceptions  appear  more  emotionally 
charged,  more  threat-oriented,  and  more 
influenced by the post-pandemic context. 
Strengthening  communication,  participa-
tory  governance,  and  educational  strate-
gies may therefore be key to aligning pub-
lic  expectations  with  sustainable  forest 
management and to reinforcing the role of 
forests  as  essential  socio-ecological  infra-
structures in contemporary Italy.

Limitations
Despite the strengths of a large and geo-

graphically diverse national sample, several 
limitations should be acknowledged.

First, the study relied on a non-probabilis-
tic  online  sampling strategy.  Participation 
was voluntary, which may have introduced 
self-selection bias, potentially leading to an 
overrepresentation  of  individuals  already 
interested in environmental issues. In addi-
tion,  the  sample  shows  a  relatively  high 
proportion  of  highly  educated  respon-
dents, which may limit the generalizability 
of the findings to the Italian population as 
a whole. Second, the cross-sectional design 
prevents  any  causal  inference.  Although 
comparisons with pre-pandemic data pro-
vide  valuable  contextual  insight,  the 
present  study  cannot  establish  temporal 
changes  at  the  individual  level.  Third,  all 
measures  were  based  on  self-reports. 
While  appropriate  for  assessing  percep-
tions and emotional responses, self-report 
instruments may be subject to social desir-
ability  bias,  particularly  when  addressing 
environmentally  relevant  topics.  In  addi-
tion, although the regression models were 
statistically  significant,  the  proportion  of 
explained  variance  was  modest,  which  is 
common in  large-scale  attitudinal  surveys 
but suggests that additional psychological 
and contextual variables may contribute to 
explaining  perceptions  and well-being.  Fi-
nally,  several  environmental  importance 
ratings approached the upper end of  the 
response scale, suggesting potential ceiling 
effects. This compression of variance may 
have limited the ability to detect stronger 
differences  across  socio-demographic  or 
territorial groups.

Future research could address these limi-
tations  by  adopting  longitudinal  designs, 
probability-based sampling strategies, and 
complementary  behavioral  or  experimen-
tal measures.

Conclusions
The  present  study  provides  one  of  the 

most comprehensive assessments to date 
of  how  Italian  citizens  perceive  forests, 
their  functions,  associated  risks,  and  the 
emotional and psychological meanings at-
tached to forest environments. Based on a 
large  and  geographically  diverse  sample, 
the findings indicate that forests are widely 
regarded  as  multifunctional  systems  with 
substantial  ecological,  social,  and  psycho-
logical value. Respondents consistently at-
tributed  high  importance  to  forest  func-
tions related to landscape protection, bio-
diversity  conservation,  climate  regulation, 
hydrogeological stability, and, to a growing 
extent, to health, well-being, environmen-
tal  education,  and  social  cohesion.  These 
results  confirm  and  extend  previous  evi-
dence on the positive societal value attrib-
uted to forests in Italy (Paletto et al. 2013) 
and  highlight  a  heightened  sensitivity  to 
their  protective  and  regenerative  roles 
(Sergiacomi et al. 2024).

At the same time, the study shows that 
Italians  perceive  forests  as  increasingly 
threatened by a broad range of pressures, 
particularly climate change, drought, biodi-
versity loss, illegal logging, and forest fires. 
These perceptions appear relatively consis-
tent  across  regions,  suggesting  a  shared 
national environmental concern. The coex-
istence  of  strong  appreciation  and  ele-
vated perception of threats indicates that 
forests  are viewed not only  as  ecological 
assets  but  also  as  vulnerable  systems  re-
quiring  proactive  stewardship  and  long-
term policy attention.

The  emotional  findings  deepen  this  pic-
ture.  Forest  environments,  both  familiar 
and unfamiliar, evoked predominantly posi-
tive affective responses, including feelings 
of interest, inspiration, enthusiasm, and ac-
tivation. Negative emotions such as fear or 
agitation  were  present  but  less  central, 
supporting the idea that forests constitute 
emotionally meaningful and generally res-
torative  environments  for  most  citizens. 
Crucially,  the  post-pandemic  need for  na-
ture  emerged  as  a  salient  attitudinal  di-
mension:  many  respondents  reported  an 
intensified desire for contact with natural 
environments,  reflecting  broader  societal 
trends  observed  internationally.  Regres-
sion  analyses  further  indicated  that  post-
pandemic  need  for  nature  was  more 
strongly associated with perceived forest-
related well-being than with visitation fre-
quency,  underscoring  the  central  role  of 
psychological  evaluations  in  shaping  this 
motivational  dimension  (Anderson  et  al. 
2018).

Despite  this  strong  affective  and  cogni-
tive engagement,  the study also revealed 
considerable  heterogeneity  in  objective 
and  self-perceived  knowledge  about  for-
ests  and  forest  management.  Although 
most  respondents  expressed  interest  in 
topics such as health benefits, biodiversity, 
protected areas,  and climate-change miti-
gation, a substantial share reported limited 
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or only partial knowledge. Information de-
mand was particularly high among groups 
that also expressed stronger environmen-
tal  concern and higher  perceived threats, 
indicating a need for clearer, more accessi-
ble,  and  more  targeted  communication 
strategies.

Together, these findings point to several 
implications  for  forest  governance,  com-
munication, and planning in Italy. First, the 
high value placed on ecological and social 
forest functions suggests that policies inte-
grating  conservation,  recreation,  health 
promotion,  and  cultural  dimensions  may 
resonate strongly with the public. Second, 
the widespread perception of  threats un-
derscores  the  need  for  improved  public 
communication based on trusted, transpar-
ent,  and  scientifically  sound  information. 
Third, the strong emotional and psycholog-
ical engagement revealed by the data, par-
ticularly  the  post-pandemic  desire  for  na-
ture,  suggests  that  urban  and  peri-urban 
forests, proximity green spaces, and acces-
sible woodland networks may become in-
creasingly important for public well-being, 
especially  in densely populated or socioe-
conomically vulnerable areas.

Overall, this study shows that Italian citi-
zens recognize forests as essential compo-
nents of environmental protection, climate 
resilience,  and  public  well-being.  At  the 
same  time,  they  call  for  greater  knowl-
edge,  more  accessible  information,  and 
clearer  forest  governance.  Strengthening 
communication,  education,  and  participa-
tory approaches may therefore be crucial 
for  aligning  public  expectations  with  sus-
tainable forest management and for rein-
forcing the role of forests as key ecological 
and social infrastructures in contemporary 
Italy.
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