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Proportion and distribution of global forest area by climatic domain, 2020
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THE MEDITERRANEAN HOTSPOT:
A VERY COMPLEX AND
BIODIVERSITY RICH REGION

The Mediterranean is one of the most geologi-
cally, biologically, and culturally complex regions
in the world and the only example of a large sea
surrounded by three continents (Africa, Europe
and Asia).

It is one of the 36 recognised biodiversity hot-
spots in the world, defined as bio-geographical
regions that contain a high rate of endemic
species, found nowhere else in the world, and
where natural ecosystems have been seriously
degraded, resulting in a sensitive area to bio-
diversity *.

With a range of 2 million square kilometres the
Mediterranean is the second largest of these

biodiversity hotspots. This vast area is geograph- .
ically diverse, with its extensive coastal areas, " vEROL

numerous archipelagos and islands, as well as
flat and mountainous terrain . This geographical
richness supports a variety of climates and more
than 120 habitats, as defined by the International
Union for Conservation of Nature (IUCN) Red List
(RL) world classification in terrestrial, freshwater
and marine biomes.

Figure 1.
Map of the Mediterranean basin with the
biodiversity hotspot highlighted
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MEDITERRANEAN FORESTS

At least seven causes of the changes in the last three decades that have led to the current situation and that can
provide clues for projecting the future of these forests:

* the direct effect of increased aridity due to more frequent and prolonged droughts, which has driven
Mediterranean forest communities to the limit of their capacity to respond to drought and escape to wetter
sites,

* the indirect effects of drought, mainly by the spread of pests and fires,

* the direct and indirect effects of anthropogenic activity associated with general environmental degradation,
including soil degradation and the impacts of fire, species invasion and pollution,

* human pressure and intense management of water resources,

* agricultural land abandonment in the northern Mediterranean Basin without adequate management of new
forests,

* very high pressure on forested areas of northern Africa coupled with the demographic enhancement, the
expansion of crops and higher livestock pressure, and the more intense and overexploitation of water
resources uses on the remaining forested areas,

* scarcity and inequality of human management and policies, depending on the national and/or regional
governments and agencies, being unable to counteract the previous changes.

Pefiuelas, J. & Sardans, J. Forests, 12, 603. 2021



FLORESTA PORTUGUESA

» Valor social, ambiental e econémico relevante

» 70% do pais; 14% da populagdo portuguesa em zonas rurais

P Cerca de 13% das emissdes de CO,. Contribui para a regularizagdo dos
regimes hidricos e biodiversidade, e gera, anualmente, um valor equivalente a
~4,5MMZ£ para a economia nacional

» Planos Regionais de Ordenamento Florestal aprovados (previstos desde
1996), a par de outras iniciativas destinadas a agregacdo do minifundio. Ha um
vasto conjunto de a¢des por concretizar, desde logo o consenso entre os varios
stakeholders no que diz respeito aos desafios atuais e a ambigdo de longo prazo

P Escassa valorizagdo do recurso florestal nas ultimas décadas. O desafio tem
trés dimensdes principais : diminui¢do da area arborizada (-3% entre 1990 e
2020), a sua produtividade, e um elevado custo de oportunidade que pode
significar a perda de 3 a 4MME do valor da Floresta até 2050




DESAFIOS QUE IMPORTA RESOLVER PARA VALORIZAR A FLORESTA

1. O atual valor econdmico do recurso é limitado e incompativel com o risco associado, que elimina a criacao de valor
(com excecdo para o eucalipto e pinheiro-manso);

2. A floresta é desproporcionadamente privada (98%) e desagregada (5 ha em média em algumas zonas do pais), e
tem um nivel de certificacdo/ profissionalizacdo abaixo de paises comparaveis (~10% vs. >50% na UE);

3. Falta de cadastro, com apenas 18% de area vulneravel cadastrada (Norte do Tejo), associada a um panorama
sucessorio complexo, onde, em média, 30% dos prédios rusticos fazem parte de herangas indivisas;

4. O mercado tem uma cadeia de valor com dinamicas competitivas desequilibradas, com elevada fragmentacao ao

nivel da producao, que desfavorece a profissionalizacao de pequenos produtores e contribui para um reduzido nivel
de agregacdo em associagoes (apenas 4%);

5. A pouca informacao limita a transparéncia de mercado e penaliza a gestdo ativa e valorizacdao do recurso florestal;

6. Os processos de fiscalizacao e regulacao sao ausentes ou ineficazes, perpetuando a situacao atual;

7. A complexidade da governanca publica do sector e a falta de integracao na gestao de fileiras dificultam criacao de
uma visao comum;

8. O envelhecimento das populagGes rurais e o éxodo de competéncias/capacidade de gestdo nesta area tornam o
panorama futuro sombrio.



FUNCOES DA FLORESTA

As florestas sdo um dos ecossistemas terrestres com maior biodiversidade

Fungdes socioeconomicas

A floresta proporciona emprego, rendimento e matérias-primas para a industria e a energia renovavel

Fungdes ambientais

> Protegem o solo

> Conservam a biodiversidade

= Regulam as reservas de agua doce

= Regulam o clima

= Sumidouros e fonte de carbono

= Regularizadoras das condi¢cdes meteoroldgicas regionais e locais




We are part of nature, not separate from it. We rely on Nature to provide us
with food, water and shelter; regulate our climate and diseases; maintain
nutrient cycles and oxygen production; and provide us with spiritual fulfilment
and opportunities for recreation and recuperation, which can enhance our
health and well-being. We also use the planet as a sink for our waste products,
such as carbon dioxide, plastics and other forms of waste, including pollution.

The Economics of Biodiversity: The Dasgupta Review (2021)



SERVICOS DOS ECOSSISTEMAS

|
Aprovisionamento Regulacao Culturais
Bens ou produtos produzidos Processos naturais regulados Beneficios ndo materiais
pelos ecossistemas pelos ecossistemas obtidos dos ecossistemas

Suporte

Fungbes dos ecossistemas que mantém todos os servigos




Nature contributions to people (IPBES)

1 Habitat & Biodiversity
Conservation

. Pollination and Seed
Dispersal

. Air Quality Regulation
4 Climate Regulation

5 Regulation of the Chemical
Composition of the Oceans

(& Regulation of Water Quantity
and Flow

(7 Regulation of Water Quality

8 Soil Formation and
Protection

. Regulation of extreme
events

. Pest and Disease Control
11 Energy

. Food and Nutrition

13 Materials and Fibers

' Medicine

. Learning and

Inspiration
Nature Experiences

' Identity. Heritage. and Legacy




GLOBAL TRENDS IN THE CAPACITY OF NATURE TO CONTRIBUTE TO GOOD QUALITY OF LIFE FROM 1970 TO THE PRESENT

Consistency of
trend across

Nature's contribution to people

1 Habitat creation and
maintenance

W
2 Pollination and dispersal
of seeds and other
propagules
f{,\_’

3 Regulation of air quality

3

4 Regulation of climate
5 Regulation of ocean
acidification

6 Regulation of freshwater
quantity, location and timing

7 Regulation of freshwater
and coastal water quality

8 Formation, protection and
decontamination of soils

9 Regulation of hazards and
extreme events

10 Regulation of detrimental
organisms and biological
processes

11 Energy

\
% 12 Food and feed

B2 13 Materials and assistance
e‘a
-
m 15 Learning and inspiration
... 16 Physical and psychological
’-. experiences

ml? Supporting identities
ﬁ 18 Maintenance of options
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14 Medicinal, biochemical
and genetic resources
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Selected indicator
- Extent of suitable habitat
- Biodiversity intactness

= Pollinator diversity

- Extent of natural habitat in
agricultural areas

« Retention and prevented emissions of
air pollutants by ecosystems

= Prevented emissions and uptake of
greenhouse gases by ecosystems

= Capacity to sequester carbon by
marine and terrestrial environments

= Ecosystem impact on
air-surface-ground water partitioning

« Extent of ecosystems that filter or add
constituent components to water

= Soil organic carbon

= Ability of ecosystems to absorb and buffer
hazards

« Extent of natural habitat in agricultural
areas

« Diversity of competent hosts of
vector-borne diseases

« Extent of agricultural land—potential
land for bicenergy production

- Extent of forested land

« Extent of agricultural land—potential
land for food and feed production

= Abundance of marine fish stocks

= Extent of agricultural land—potential

land for material production

« Extent of forested land

- Fraction of species locally known and used
medicinally

« Phylogenetic diversity

« Number of people in close proximity to
nature

= Diversity of life from which to learn

» Area of natural and traditional
landscapes and seascapes

« Stability of land use and land cover
« Species’ survival probability

= Phylogenetic diversity

. Well established

Y Established but incomplete

e

. Unresolved

Diaz et al., Science 366 (2019)



Carbon Storage in
Earth's Ecosystems

Thiere are varkus
carbon pools in 8

Achieving net-zero by 2050 depends sk e

on the Earth’s natural carbon sinks.

Carbon Storage

Tonnes of Carbon per Hectare®

Boreal forests

Tundra

How well soil stores carbon
depends on sall type, vegetation
and climate. In general, the

wetter and colder the better. "

The world's forests absorh arcaund 15.6 gigatonnes
of T each year, That's around 32X the annual CO,
emissions of the United States

Temperate T . —
emperate grasslands
forests P g9

Wetlands

Farests play a critical role in regulating the global
climate, They absorb carbon from the atmosphere
and then store it, acting as natural carbon sinks.

Where is Carbon Stored? Living Biomass

7 Leaves, 1wigs, roots of
) trees, trunk & branches

- - Dead Biomass
,ﬂ_\_\ Wooady debiis, leaf itter
i e Sail

Howeawar around B gigatonnes of CO;
leaks back into the atmesphere due to
delorestation, fires and other disturbances,

120

Tropical
forests

Tropical Croplands

savannas

Carbon stored

643 Atmosphe
Plant & [EEEED

animal life

soi Soil contains aimost

2X as much carbon
as the atmasphere
and living flora and
animals combined.



OUANTO VALE A FLORESTA

As florestas produzem bens privados que se comercializam
e bens plblicos que sao dificeis de estimar. Nao ha uma

contabilidade oficial total, Mas um estudo apresentado este
ano' chegou a um nimera aproximado: a floresta portuguesa
produz o equivalente a 1.6 mil milhoes de euros por ana.
Quase metade refere-se aos servicos dos ecossistemas

MILHOES OE EUROS, 2018'

1764

MILHOES DE EURDS

Uso recreativo

INFOGRAFIA DE ANA SERRA E RICARDD GARTIA
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*Mendes, Américo (2021]. Quanto vale o o valor apresentagia
pusicadanoste florestas. ot mg‘m«mmmm Os datos roforom- sencnemmmme conservacao da biodivars-
tade, , 2018 2017, caga, 2014; uso recreativo,
2013 higricos, 2012. 0 valor final  apr pregos.
L opes, &, Maria A. (2014) T the effect of tree species on

evoluation of fovest acosystems, aré-impressao dispanivel em www.researchgate.net
*INGF{2018) 62 bnventario Florestol Nocional - Refotrio Fing!
“INE, Centas econdmices da sivicultra



E POR TIPO DE ARVORE?

Um estude anterior’, de 2014, produziu calculos semelhantes, mas para cada tipo
de espécie florestal, levando também em conta os servigos ambientais. Os
resultados apontam o sobreiro como a especie mais valiosa e mostram que os
fogos reduzem em um quarto o valor dos pinhais e eucaliptais

EUROS POR HECTARE POR AND, 2014
491 €

VALOR PERDIDO
NOS FOGOS

[r[» ofw rlefifnja 3] INFOBRAFIA DE ANA SERRA E RICARDO GARCIA
ORI Em

e forests - the effect of tree species on
net



CHART No.29

c

N2
WHO'’S IN BRI

IN GENERAL, THE OLDER A TREE, THE MORE LIFE by insects, birds, and small mammals. All year round,

IT SUPPORTS. This ancient oak may have lived for creatures burrow beneath its bark, nest among its
nearly 600 years, and within its spreading branches, it branches, or thrive in the deep litter made by its falling
provides food and shelter for many types of creatures. In leaves. And when night falls a new cast of characters
spring, its young leaves are food for insect larvae—one emerges—owls, bats, badgers, and mice—who have

tree could provide food for hundreds of thousands of sheltered among its roots or in hollows within its trunk
caterpillars alone, while in autumn its acorns are eaten during the hours of daylight.
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DEMOGRAPHY

World population hits 8 billion as growth slows

arth's population has reached a milestone by surpassing 8 billion people, the United
Nations said this week. But the rate of increase is falling, and global population may
begin to decline late in the century after topping out at about 10.4 billion, according to
the U.N. Population Division. Its World Population Prospects 2022 report notes that two-
thirds of the global population already lives in a country or area where lifetime fertility
is below 2.1 births per woman, roughly the level required for zero growth for a population
with low mortality. More than half of the projected increase in global population between
now and 2050 will be concentrated in just eight countries: the Democratic Republic of the
Congo, Egypt, Ethiopia, India, Nigeria, Pakistan, the Philippines, and Tanzania.

25%
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Annual rate of population change

05
0
50— 00— 00— 06— 10— 0
1950 1975 2000 2025 2050/[ 2075 ,‘\ 2100
2.5 billion 4 billion 6 billion 8 hillion 10 billion 10.4 billion

Science, 15 November 2022



SOUTH AMERICA OCEANA

Brazil M Australia
¢ 1: Yearly tropical deforestation Argentina W Papua
embedded in commodities, and their W Paraguay New Guinea
origins, imported and consumed in the W Honduras
EU between 2005-2017. Single commodities Ur
which contribute at least 1% of the EU's total uguay AFRICA
embedded deforestation impact are shown. Chile
Based on Pendrill et al. (2020). B Peru W Céte d'lvoire
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Bolivia M Ghana
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Other
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'STEPPING UP? THE CONTINUING IMPACT OF EU CONSUMPTION O NATURE WORLDWIDE - SUMMARY REPORT

Fonte: Stepping up? The continuing impact of EU consumption on nature worldwide WWF 2021
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Abandonment leads to heterogeneous biodiversity trajectories

Land abandonment is increasing as rural populations decrease. Rural population trends over time and projections for the future (dashed lines) are based

on United Nations Population Division statistics. Abandonment is driven by a range of factors, and it influences biodiversity in heterogeneous ways, which have
implications for ecology and conservation.

Rural population (billions)

4 —

Past and future rural population trends

@ World

@ Asia

® Africa 2020
@ Europe

® South America
@ North America
@ Oceana

3.4 billion people living
inrural areas and up to
400 Mha of abandoned
cropland since the 1950s

-
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Potential future

frontier of
abandonment
e
Historical hotspot
r of abandonment
“::::::::::-_-.
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DRIVERS OF ABANDONMENT

» Rural depopulation  « Environmental degradation  « War and conflict
- Natural hazards  + Rapid socioeconomic and political change

v
ABANDONMENT
Factors that influence the effects of abandonment on biodiversity
Abiotic Biotic
» Soil properties  « Land-use legacy » Species traits * Multitrophic
« Fire regime effects * Resilience to interactions
» Climate and « Other drivers of change * Invasive
N climate change  global change « Adaptive capacity ~ species
A4
HETEROGENEOUS BIODIVERSITY CHANGE
4

IMPLICATIONS FOR ECOLOGY AND CONSERVATION

Biodiversity changeon  : The reuse of abandoned : The management of

abandoned land should : land should balance : abandoned land should take
beincludedinregional : economic needswith  : asocioecological perspective
and global assessments, : restoration and ¢ and consider connections
policies, and scenarios.  conservation goals. - between people and nature.

12 MAY 2023 « VOL 380 ISSUE 6645 581
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Fig. 1. Global temperature and atmospheric CO, change. Observed global temperature has increased

by >1.2°C since the 1850 to 1900 baseline period (thin beige line; monthly temperature observations).
Virtually all of this increase can be attributed to anthropogenic drivers (red line). The observed atmospheric
CO, increase (blue line) is the primary driver of anthropogenic global warming.

Matthews et al., Science 376, 1404—1409 (2022) 24 June 2022



Regional Climate Variability

Even though climate change is a global issue, its impacts are experienced differently across
the world. This means that responses are often specific to local contexts, and people in
different regions are adapting in different ways. In Europe, expected impacts will vary
regionally, in terms of intensity, duration, frequency and location.

Arctic region Atlantic region Mountain regions

Temperature rise much larger than Increase in heavy precipitation events Temperature rise larger than European
global average Increase in river flow average

Decrease in Arctic sea ice coverage Increasing risk of river and coastal flooding Decrease in glacier extent and volume
Decrease in Greenland ice sheet Increasing damage risk from winter storms Upward shift of plant and animal species
Decrease in permafrost areas Decrease in energy demand for heating High risk of species extinctions
Increasing risk of biodiversity loss Increase in multiple climatic hazards Increasing risk of forest pests

Some new opportunities for the exploitation Increasing risk from rock falls and

of natural resources and for sea transportation landslides

Risks to the livelihoods of indigenous peoples Changes in hydropower potential

Decrease in ski tourism
Boreal region
Increase in heavy precipitation events
Decrease in snow, lake and river ice cover
Increase in precipitation and river flows
Increasing potential for forest growth

Coastal zones and regional seas
Sea level rise
Increase in sea surface temperatures

Continental region
Increase in heat extremes

Increase in ocean acidity and increasing risk of forest pests Decrease in summer precipitation
Northward migration of marine species Increasing damage risk from winter storms Increasing risk of river floods

Risks and some opportunities for fisheries Increase in crop yields Increasing risk of forest fires

Changes in phytoplankton communities Decrease in energy demand for heating Decrease in economic value of forests
Increasing number of marine dead zones Increase in hydropower potential Increase in energy demand for cooling
Increasing risk of water-borne diseases Increase in summer tourism

Mediterranean region

Large increase in heat extremes

Decrease in precipitation and river flow

Increasing risk of droughts

Increasing risk of biodiversity loss

Increasing risk of forest fires

Increased competition between different water users
Increasing water demand for agriculture

Decrease in crop yields

Increasing risks for livestack production

Increase in mortality from heat waves

Expansion of habitats for southern disease vectors
Decreasing potential for energy production

Increase in energy demand for cooling

Decrease in summer tourism and potential increase in other seasons
Increase in multiple climatic hazards

Most economic sectors negatively affected

High vulnerability to spillover effects of climate change
from outside Europe

Key projected impacts and effects on sectors for the main biogeographic regions of Europe. Source: EEA



The Mediterranean landscape: importance and threats

Table 2.12. Effects of climate change on the Mediterranean forest vegetation

Observed
Cause Consequences
effects

® |ncreased productivity of some species

Changes in e Increased biomass production of some species:
forest plants’ Increased CO2 greater number of leaves, higher total leaf area per
growth and concentrations plant, larger diameter stems and branches
health e Reduction of growth and health of local vegetation
) * Influences plant productivity and efficiency of water use
\?erg]gaer][gﬁsr:n Drought, rainfall and * Influences seed production
extreme weather e Habitat and coverage losses
patterns and events e Loss of biodiversity
distribution e Forest distribution shifting northward and upward
e Decrease in winter chiling requirements for flowering
Changes i Decr"e‘ase‘d and seed germination ‘
olants precnpltatlon and . Advanoement of flowering daﬁe
ohenology increased average ® |ncrease in thg length of growing season
winter temperature b |n00mp|ete winter hardenlng
e Reduction in winter cold/snow damages
® |ncreased frequency of fire events
* |ncreased forest fire intensity and length
Changes in Increased dry and e Replacement of forest with fire-prone shrub
wildfires warm conditions communities

e High risk for native species to fail seed regeneration
e High risk of increased invasion by non-native species

Increased winter
temperatures and
extreme temperature
episodes

® |ncreased frequency and intensity of pest outbreaks
e Pest location and range shifts poleward or to higher
altitudes

Pest outbreaks

State of Mediterranean Forests, FAO and Plan Bleu. 2018.



Wh t NbS are defined by IUCN as “actions to address societal
a are challenges through the protection, sustainable

management and restoration of ecosystems, benefiting

Nature-based both biodiversity and human well-being.” They use the

power of nature and functioning ecosystems as

- infrastructure to provide natural services to benefit
solutlons (NbS)? society and the environment.

NbS have prime potential to help NbS can provide long-term environmental,
address global challenges such as: societal and economic benefits:
change and lodl:.l "..‘.".‘-T to dl'"-h“ '..':..":"ﬁ..
O)fez @ P £)[(6 ) (P 4 @
food and disaster biodiversity healthy and clean air disaster risk
water risk accessible and water reduction hmphs net gain
security reduction food

Examples of NbS application:

and
use of forest landscapes

Secures water supply, erosion control
Protection and risk reduction
or restoration

of coastal ecosystems
e

Brings community
resilience, disaster risk
reduction, economic
development

Providing space for rivers.
to naturally flow

and management of wetlands Enables flood protection,
-.. A ————————— water security

Provides water storage,

flood pmul:tlﬂr\ food production

Offers food security,
‘water regulation, economic
and social development

Urban green and blue spaces

= ———————
Empowers climate regulation,
betters human health,

social development, green jobs.

\ IUCN @ www.iucn.org/adapt () @theadaptproject ﬁ}\\' Sida

TR



Solucoes baseadas na natureza

As solucoes baseadas na natureza (SbN) trazem beneficios ambientais,
societais e econémicos, de longo prazo:

0C ©

Adaptacio  Empregos  Resiliéncia  Beneficios
as alteracées 'verdes' das para a satude
climaticas comunidades

QIO

Alimentacio Ar puro e  Redugio de Integridade Ganhos de

saudavel e  4gua potdvel riscos de do biodiversi-
acessivel desastre ecossistema dade

Fonte: IUCN - www.iucn.org/adapt; Facebook @theadaptproject;



* PRINCIPIOS

e - As solucoes baseadas na natureza nao sao uma alternativa a
descarbonizacao;

* - As solucdes baseadas na natureza devem envolver um amplo
conjunto de ecossistemas;

e - Asolucoes baseadas na natureza devem ser planeadas em
parceria com as comunidades locais, respeitando os seus direitos;

e - As solucdes baseadas na natureza devem apoiar a
biodiversidade - da genética ao ecossistema.



World’'s governments
must take immediate
steps to close the fossil
fuel production gap.

Global fossil fuel production
GtCO,/yr
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The Production Gap
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A human intervention to reduce emissions
or enhance the sinks of greenhouse gases

High carbon materials \ | - - o 31
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Table 3.5. Examples of measures to enhance the mitigation capacity of Mediterranean forests

¢ | and reforms

e Promote afforestation (bearing in mind future climate conditions)

¢ |dentify and combat causes of forest degradation and deforestation

¢ Reinforce the role of fire prevention in wildfire management

¢ Monitor pests and diseases

¢ Promote forest regeneration and a balanced age/class distribution

¢ Promote good practices in wood/cork/other product extraction to limit damage to
trees and the proliferation of pests and diseases

¢ Avoid tillage wherever possible and/or reduce tillage intensity

e Combat overgrazing by domestic and/or wild animals

¢ Promote full and permanent soil coverage

¢ Promote soil productivity and accumulation of organic soil matter

Living biomass

Soil and Litter

State of Mediterranean Forests, FAO and Plan Bleu. 2018.



Nature-positive activities and
resilience building should be at
the centre of a sustainable
economy
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1) Protect existing forest first
- Reforestation doesn't easily compensate
for the losses of deforestation

- Old- and second-growth, degraded and
restored forests are all valuable

' 10 golden rules
for reforestation

3) Aim to maximize biodiversity
recovery to meet multiple goals
- Restoring biodiversity will maximize

carbon sequestration and help
deliver socio-economic benefits

2) Work together

o + Involve local communities
~ with interactive participation
O 7 in every project phase
)

PP

New forest
established!

4) Select appropriate areas for reforestation

5) Use natural regeneration
wherever possible

+ Only target previously forested lands

/ + Connect or expand existing forest
‘ (%)) - Do not displace activities that will
cause deforestation elsewhere

6) Plant species to maximize biodiversity
+ Always plant a mix of species
+ Use as many natives as possible
+ Include rare, endemic and endangered species
- Promote mutualistic interactions

:g + Avoid invasive species

AND

7) Use resilient plant material

X

- It can be cheaper and more
efficient than tree planting,
if conditions are suitable

+ Works best on lightly
degraded sites or those
close to existing forest

@)

8) Plan ahead for infrastructure

+ Use the locally available
infrastructure, capacity
and supply chain, or build
it into the project
- Refer to seed standards
to ensure maximum seed
quality and process efficiency
Provide training and use
local knowledge

« Incorporate appropriate
genetic variability
- Pay attention to provenance

10) Make it pay

- Ensure the project's
9) Learn by doing ‘economic sustainability
« Research existing data and perform trials i Acomacan come,iom
carbon credits, NTFPs,

- Adapt management accordingly

%E 9 = Monitor the results beyond project life

- Use appropriate indicators according
to project goals

watershed and cultural services
* Make sure the economic

benefits reach rural and

poor local communities

$

FIGURE 2 Ten golden rules for a successful reforestation project. The order of the rules matches the order in which tasks should be
considered during project planning and implementation, although some are interdependent and should be considered in parallel. See text for
details

Glob Change Biol. 2021;27:1328-1348



The Council’s preliminary
framework for building up
an economy for health

GOAL:
HEALTH FOR ALL

enabling well-being within and across countries
+ Increase person-centred capacities including physical and mental health

N

« Decrease death and disease burden

Communities
» Households
PN Infrastructure Individuals
A Social position/ and systems

N * Lived experience
foundations P

Root /structural Health systems

causes + Education

* Occupation

» Access to services

Public and private

. = Access to resources
pension systems

» Economic . \ . » Financial burden
Income * Financial Inclusion
. s .
- Tax base and . Fi ial ket * Equity inaccess
nature of taxation + Gender inancial markets toresources and
X : opportunities
- Credit and access « Ethnicity/race + Information and
to finance communications * Social cohesion
) - Indigenous people technology
* Social

« Place of residence Innovation
Cultural ] ecosystem
+ Financial literacy

Political State capacity

Governance

Built environment

Natural
environment

Planetary and
ecological boundary

Social foundations
and systems

The WHO Council on the
Economics of Health for All, 2022
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Below & above
ground stressors

|. Restricted root space

2. Poor soil composition
and structure

3. Soil compaction

4. Poor surface permeabilicy—
lack of water infiltration

5. Lack of direct sunlight

6. Restricted space for
crown growth

7. Poor pruning/maintenance
resulting in weak structure

8. Pollution from vehicles,
infastructure, and runoff

9. Heat from pavement

1 10. Increased risk from pests

and diseases

11, Damage from pedestrians
and vehicles
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