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Background: disconnec0on from nature and its challenges

• Rural outmigration (decrease in services and employment opportunities, loss of social ties, abandonment of 
landscapes)

• Urban lifestyles are often connected to sedentary life-styles, higher use of technological devices, 
deteriorated social connections, higher crime rates, inequality, unemployment, lower air quality

• Worldwide Non-communicable Diseases (NCD) - principal causes of death and of an increase in years lived
with disabilities

• Ageing of the population – drastical increase in private and public expenditure for health and long-term care;

• On average only 3% of healthcare expenditure is spent on public and private preventive care and health 
promotion
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Core of the problem: Human-nature divide. 
Values of nature
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Diverse Values and Valuations of Nature

Source: IPBES, 2022, 
Pascual et al., 2023
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From practice to paradigm shift. Rethinking values of nature
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Unfortunately, no relevant information available in FISE
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… neither in State of Europe’s Forests 2020 
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Source: https://www.ecologyandsociety.org/vol25/iss3/art2/

A silent development…
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Forest-based Socio-Cultural Ecosystem Services (human benefits of nature)

Culture
(art museums, concerts in 
Nature, theater 
performances, land art,...)

Pedagogy & education
(kindergarten or outdoor 
schools, educational farms, 
scout groups, ...)

Sport
(hiking, nordic walking, 
mountain bike, orienteering, 
hunting, adventure parks, ...)

Spiritual & religious
(medita<on and worship, 
ecological burial, ...)Tourism&recreation

(walking, visits to special 
landscapes and sites, wild 
products picking, camping, pic-
nic, ...) Social inclusion

(activities for the elderly, disable 
people, refugees-displaced, 
prisoners, victims of violence...) 

Nature-based wellness and 
therapy
(forest bathing-Shinrin-Yoku, 
forest therapy, pet therapy, ...)

Emergent activities - Green care

Source: Doimo et al. 2020; Masiero et al. 2020; Mammadova et al. 2021
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Art events 

Art exhibitions, concerts, 
drama…

www.artesella.it/en/ www.isuonidelledolomiti.it/EN/sounds-of-the-
dolomites/
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http://www.artesella.it/en/
http://www.isuonidelledolomiti.it/EN/sounds-of-the-dolomites/
http://www.isuonidelledolomiti.it/EN/sounds-of-the-dolomites/
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www.isuonidelledolomiti.it/

Forest concerts
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whttps://www.parcoforestecasentinesi.it/it/news/escursione-teatrale-
2018l.org

Theatre and taijiquan in the forests
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Educa0on and pedagogic ac0vi0es

www.spiegel.de/international/zeitgeist/forest-kindergartens-could-
be-the-next-big-export-from-germany-a-935165.html

German model exported (and adapted) in many other 
countries, including South-European ones �

www.asilonelbosco.com/

About 60 initiatives
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Education and pedagogic activities
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http://www.spiegel.de/international/zeitgeist/forest-kindergartens-could-be-the-next-big-export-from-germany-a-935165.html
http://www.spiegel.de/international/zeitgeist/forest-kindergartens-could-be-the-next-big-export-from-germany-a-935165.html
http://www.asilonelbosco.com/
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Sport ac0vi0es and events
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Tree houses

20
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Social inclusion

http://socialforest.org/en/

Training, projects and job-opportunities for young unemployed 
people at high risk of social exclusion, e.g. immigrants, people with  
with addiction or mental disorders…
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Forest bathing and therapy 
Shinrin-yoku (森林浴)

www.shinrin-yoku.org
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http://socialforest.org/en/
http://www.shinrin-yoku.org/
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Burial/funeral forests

https://urnabios.com/forests-cemeteries-green-burials-bios-urn/

http://drhannahrumble.com/2012/10/german-forest-burials-
ruheforst/

www.capsulamundi.it

http://boschivivi.it
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hHps://www.everplans.com/arKcles/guide-finding-a-green-cemetery
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Socio-Cultural “services”: along all the steps of the human life cycle!

From the cradle ….

…. to the grave
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Green4C is a three-year long (2020-2023) 
Erasmus + project promoKng nature-based 

health and social care through university 
business alliances, and support for 
innovaKon and entrepreneurship.

info@greenforcare.eu
https://www.greenforcare.eu/
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EU Blueprint on Green Care: Nature for 
Health, Well-being and Social Inclusion.

Mammadova, A., O’Driscoll C., Burlando C., 
Doimo, I., Pettenella, D. (2021). EU Blueprint 
on Green Care: Nature for Health, Well-being 
and Social Inclusion. 
https://www.greenforcare.eu/news/eu-blueprint-on-
green-care/

20 case studies 
across Europe 
and Americas

https://www.green
forcare.eu/case-
studies/

EU Market Outlooks on Green Care

https://www.greenforcare.eu/news/market-
outlooks-green-care/

Main research outputs of the Green4C project

28

mailto:info@greenforcare.eu
https://www.greenforcare.eu/
https://www.greenforcare.eu/news/eu-blueprint-on-green-care/
https://www.greenforcare.eu/news/eu-blueprint-on-green-care/
https://www.greenforcare.eu/case-studies/
https://www.greenforcare.eu/case-studies/
https://www.greenforcare.eu/case-studies/
https://www.greenforcare.eu/news/market-outlooks-green-care/
https://www.greenforcare.eu/news/market-outlooks-green-care/
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To  centre  multi-sectoral attention on  the  health,  
wellbeing,  and social inclusion benefits of nature, with a 
focus on green spaces in both urban and rural areas.

Priorities of action for promoting, green care services and 
their direct beneficiaries, land managers, funders,  
supporters, researchers and  scientists

https://www.greenforcare.eu/news/the-green-care-manifesto/
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The Resonate project is funded by the European Union’s Horizons Europe 
Research and Innovation programme under grant agreement No. 101081420 and 

co-funded by the UK Research and Innovation grant award No. 10063874

Building individual and community 
resilience through nature-based 
therapies
RESONATE is a Horizon Europe 
project that will bring together a 
consortium of world leaders in 
nature-based therapy (NbT) 
research, practice, policy, and 
innovation with stakeholders in the 
health, environmental, economic, 
and societal sectors.

International advisory board

https://resonate-horizon.eu/

2023-2027

30

https://www.greenforcare.eu/news/the-green-care-manifesto/
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The Resonate project is funded by the European Union’s Horizons Europe 
Research and Innovation programme under grant agreement No. 101081420 and 

co-funded by the UK Research and Innovation grant award No. 10063874

Padova

Barcelona

Salzburg

From 9 Case Studies to 3 
Social Innovation Action 
“Nature-based Resilience
Hubs” to demonstrate
best practice cross-
sectoral collaboration
and market potential.

Expected Outcomes

• Sharper view of green space management, nature protection, agriculture and 
forestry sectors as care providers and their possible linkages with the healthcare, 
social and educational sectors;

• Stronger evidence base for the causal relationships between nature and 
health and well-being for more effective nature therapy prescriptions;

• Cost-effective nature therapy prescriptions are more widely used in the health 
care sector;

• Greater citizen and policy-maker awareness of the positive benefits of nature 
for health and well-being;

• Wider utilization by healthcare professionals and citizens of nature therapy as a form
of preventive medicine.

2023-2027

31
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The lessons of Covid-19. Recognizing connections and relationships

Mental

SocialPhysical Well-being

Source: WHO definition of the constituents of human well-being (left) and “One health” concept (right)
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A very relevant field for interdiscipinary action research

Mainstream theories and hypothesis in nature-based health & well-being

Biophilia Hypothesis 
(Kahn, 1997)

Stress Reduction Theory 
(Ulrich et al., 1991)

Attention Restoration 
Theory (Kaplan and Kaplan, 

1989) 

• Improve focus and ability to concentrate

• Facilitate healing and coping mechanisms for social pressure

• Improve self-awareness and reflection 

• Encourage pro-environment and pro-conservation 
behaviours

• Stimulate cooperative behaviours and stronger social 
cohesion

• Have restoraUve and relaxaUon effects

• Help reduce negative thoughts and stress

36
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New: Nature-based Biopsychosocial Resilience Theory (NBRT)

‘Nature-based biopsychosocial resilience theory’ (NBRT) framework 
suggests that individual-level resilience can refer to both: a) a 
person’s set of adaptive resources; and b) the processes by which 
these resources are deployed.

These biopsychosocial resilience resources can:
i) reduce the risk of various stressors (preventive resilience); 
ii) enhance adaptive reactions to stressful circumstances (response 
resilience), and/or
iii) facilitate more rapid and/or complete recovery from stress 
(recovery resilience).

Source: White et al. 2023 (consortium partners of the RESONATE Horizon 
Europe project) 

37

• Forests provide a health-promoting environment by mitigating 
noise, improving air quality, and providing opportunities for nature 
experiences and recreation 

• Restoration by lowering blood pressure, pulse rate, and cortisol 
levels, leading to a general reduction in stress and negative emotions 
such as depression, fatigue, general anxiety, insecurity, and tension 

• Exposure to specific microorganisms, such as those found in green 
environments like forests, may positively influence the human 
immune response and reduce the frequency and prevalence of 
allergies (e.g., pollen allergy) as well as classic and chronic 

• Regular physical activity helps counteract causes of mortality such 
as diabetes, heart disease, and dementia while also offering a wide 
range of recreation and exercise opportunities for all ages

• Forests and other #natural areas are suggested to enhance social 
interactions, which may or may not involve exercise

Health benefits of forests in particular

39



11/04/24

19

Source: Korea Forest Service, 2014; Mencagli e Nieri, 2017; Meneguzzo e Zabini 2020; Arndt, 2021 

Several aspects determine positive effects on health and well-being  

• Aestetic aspect

• Phytoncides

• Negative ions

• Nature sounds

• Sun light

40

Cost-effective approaches for post-pandemic recovery and the support of many medical
treatments

• A funding dimension: involving the forest sector in the health care and educational systems means saving 
some money through prevention of some diseases and in the conventional costs of (mental) treatments 

Public spending for 
one day hospital 
treatment in Europe 
(1,000 €)

Source: http://www.sossanita.org/archives/9862

48
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davide.pettenella@unipd.it

aynur.mammadova@unipd.it
info@greencare.eu

Prof. Davide Pettenella

An example of institutionalization of forest green care:
forest prescriptions

49

A simplified view of ES economy

Institutions, 
drivers

• Market

• State

• Community

Instruments 
& theory

• (prevailing) prices under market 
economy; neoclassical economics

• (prevailing) compensations, incentives 
(PES); environmental economics

• (prevailing) non-profit sector; social 
economy theory

Ecosystem
Services 

• Provisioning

• Regulating

• Socio-Cultural

50

mailto:aynur.mammadova@unipd.it
mailto:aynur.mammadova@unipd.it
mailto:info@greencare.eu
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• Fundamental role of social innovations

• From individual benefits to broader social, 
economic and environmental impacts (e.g. 
pro-environmental behaviour, responsible
forest management, improving social capital 
and local development)

• New entrepreneurship opportunities, 
innovative professions, green jobs

• Hybrid organisations: PPP

Source: Mammadova et al., 2021. https://www.greenforcare.eu/news/eu-blueprint-on-green-care/Courtesy: Boscoincittà, GoJauntly, Ecowellness

The impacts of Forest-based Care initiatives

51

a) Connecting profit-generation to a social and environmental mission

b) Lacking institutional and legal clarity

c) Operating across diverse economic sectors

d) (So far) Operating in niche markets

e) Having diverse organisational structures and collaborative arrangements

Forest-based Care ini0a0ves as hybrid organiza0ons

52

https://www.greenforcare.eu/news/eu-blueprint-on-green-care/
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The impacts of a new focus on socio-cultural services 

• A gender revolution in the forestry sector

"The first and foremost purpose of a forest
growth is to supply us with wood material; it
is the substance of the trees itself, not their
fruits, their beauty, their shade, their
shelter, that constitutes the primary
object..." 

B.E. Fernow, 1902.
Economics of Forestry (p. 86)
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Green care governance arrangements in Europe: still a very dinamic context
(and poorly monitored)

• Roles, responsibilities and cross-sectoral linkages of public and private actors are 
still flexible: not standardised, not monitored, boundaries not clearly defined (yet)  

• In Europe forest-based care can be described as a sector characterised by a bottom-
up approach, demand-driven, with context-specific solutions

• Governance arrangements are local-specific, i.e. vary according to: 
a) the innovators/actors/agents, 
b) the core activities proposed by the forest-based care initiative, 
c) the forest sites, 
d) the existing legal and institutional frameworks.  

57
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Emerging issues in terms of policy and governance 

Funding & prioritization 

Structural funding, 
technical assistance 

and research 
programs (not only on 

clinical aspects)

Institutional and legal 
clarity on the status 

and roles 

Paying more attention 
to mental health and 
well-being as part of 

public health

Equity & justice

Addressing trade-offs, 
possible conflicts and 

synergies between 
traditional land uses 

and Green Care 
activities;

Facilitate access to 
public as well as 

private lands

Being mindful of 
“green gentrification” 
and the issues related
to access and equity;

Participation & 
collaboration

Encouraging social 
innovation and citizen 

participation;

Platforms for  
collaborative learning 

and knowledge 
exchange 

Encouraging 
collaboration with 

health and social care 
sectors

Distribute the positive 
impacts at a larger 

scale in a more 
systematic way

Green space management

Health and well-being 
benefits as focus for 

policy and 
management of 

ecosystems

Identifying and 
managing of green 
spaces with special 

attention to 
unused/abandoned 

and brownfield sites;

Impact evaluation , quality 
assurance and monitoring

Monitoring and 
evaluation of Impacts

by Green Care 
initiatives

Monitoring and 
evaluation of policy 

and governance 
effectiveness

Developing common 
quality standards and 
protocols for clinical 
interventions using 

nature

59

Take home messages
• Green Care initiatives can contribute to a new perception of 

the values of nature, to improving social capital and to 
creating sources of income for implementing SFM

• Political, institutional, financial support and training services 
are needed for promoting Green Care initiatives (new “green 
jobs”)

• Collaboration with forestry and healthcare sector is necessary 
to fill the knowledge gaps

• More information and interdisciplinary research is needed on 
cost-benefits impacts and proper governance model of forest-
based care activities.

61
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Thank You!

davide.pettenella@unipd.it
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