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HUMAN WELLBEING & LIVELIHOODS 

Direct livelihood support 
Food and materials, waterΧ 

Security & resilience 
Food security, mitigation of 
natural disasters, climate 

change adaptation & 
mitigation 

Health (physical & mental) 

Access to clean air & water, 
disease control, micro-climate 

regulation & wellbeing 

Social relations 

Social cohesion, integration 

NATURAL CAPITAL 

Natura 2000 network and 
wider green infrastructure 

Human 
capital 

Man-made 
capital 

Social 
capital 

Source: Own Representation building on MA (2005) and TEEB (2011a) 

c 

INSTRUMENTS 
Planning and zoning (e.g. Natura 

2000 site), permitting, regulation & 
enforcement, investment, EIA & 

SEA, MBIs, property rights, 
procurement, information, 

accounts & assessment et al. 

Impacts 

Understanding of 
benefits 

& integration in 
decision making  

 
Freedom 
of choice 

and action 
 
 

Opportunity to 
be able to 

achieve what 
an individual 
values doing 
and being ς 

 
e.g. access to 
green space 

 

Supporting: 
nutrient 
cycling, soil 
formation, 
crop 
pollination 

ECOSYSTEM SERVICES 

Cultural: 
aesthetic, spiritual, 

recreational, 
ƪƴƻǿƭŜŘƎŜΧ 

Provisioning: 
food, timber, raw 
ƳŀǘŜǊƛŀƭǎΣ ǿŀǘŜǊΧ 

Regulating:    

water purification & 
retention, climate 

control, pest & 
disease ŎƻƴǘǊƻƭΧ 

Mainstreaming via integration in policy and 
use of instruments 

INSTITUTIONS & 
STAKEHOLDERS 
Government & public 

institutions, regional & local 
authorities, health sector, 

companies, communities, NGOs, 
academia & citizens. 

POLICIES 
Biodiversity, forestry, 

agriculture & food, fisheries, 
climate and energy, health, 

poverty, product policy, 
regional development, 

development co-operation, 
transport, water et al. 

Understanding nature generated ecosystem services and wellbeing 
implications critical for the science policy interface 

1 10 100 1,000 10,000 100,000 1,000,00010,000,000

Coral reefs (94)

/ƻŀǎǘŀƭ ǿŜǘƭŀƴŘǎΧ

Coastal systems (28)

Inland wetlands (168)

Tropical Forest (96)

Rivers and Lakes (15)

¢ŜƳǇŜǊŀǘŜ CƻǊŜǎǘΧ

Grasslands (32)

Woodlands (21)

Open oceans (14)

The evidence base: range of values of ecosystem services 
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For further details see  
Page 9 of Chapter 2  

of the TEEB Water and Wetlands report 
and associated references 

nt.$/ha/yr2007/PPP-corrected 
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Nature 
Protection and 

Implementation 
of Wider Green 
Infrastructure 

Improved 
Climatic 

Conditions: 
Lower Ambient 
Temperature 

Health and 
Social Benefits: 

Morbidity, 
Mortality and 

Labour 
Productivity 

Economic 
Benefits: GDP, 
growth and 
public sector 

savings 

bŀǘǳǊŜΩǎ ōŜƴŜŦƛǘǎ ŦǊƻƳ Ŏƛǘȅ ŎƻƻƭƛƴƎΥ ŘǊƛǾƛƴƎ ƛƴǾŜǎǘƳŜƴǘ 

Recognition of benefits and investment:  
by municipalities, regions, protected area owners, citizens, national 

governments, EU, bilateral aid, GEF and funds linked to UNFCCC 

Building on representation by Dr Konar Mutafoglu in:  ten Brink P., Mutafoglu K., Schweitzer J-P., Kettunen M., Twigger-Ross C., Baker J., Kuipers Y., Emonts M., Tyrväinen L., 

Hujala T., and Ojala A. (2016) The Health and Social Benefits of Nature and Biodiversity Protection. A report for the European Commission (ENV.B.3/ETU/2014/0039), IEEP. 

Improved climatic conditions & avoiding heat stress 

Vitoria-Gasteiz and Salburua 
Wetlands 

5 degree UHI and city high  with a 
vulnerability to heatwaves 

• Green belt around the city connects 
urban areas and integrates wetlands, 
Salburua (Ramsar, No. 1263) and the 
Zadorra River. 

• Provide 250,000 citizens opportunities for 
cooling oases and recreation spaces. 
Never more than 300 meters from green 
or blue infrastructure 

• Vitoria-Gasteiz was European Green 
Capital in 2012 

Natura 2000 

Peri-urban GI 
Presentation by Patrick ten Brink@ Green Infrastructure ς revitalizes cities, boosts sustainable territorial development, at the   European Week of Regions 

and Cities - OPEN DAYS 2015, 14/10/2015, Brussels, Belgium.   I:\PROJECTS\Horizontal\267 Health and social benefits of biodiversity protection\Consultation and Events\OPEN days\14URB02 

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCO6B17jho8gCFcs6FAod7ZYIPQ&url=http://www.daisalux.com/en-us/pages/actualidad/vitoria-gasteiz-european-green-capital.aspx&psig=AFQjCNGcUPyDJMYFrALvkb3GqG1itWyW1g&ust=1443874389927739
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City Cooling and Public Access to Green-Blue infrastructure 

Lyon, Berges d u Rhône, France 

• 2003: heat wave increased mortality in Lyon by 
80%, above average for a French city 

• Rhône River which runs through the city has 
been at the heart of the solution.  

• Aim: to increase access to cool & shaded areas, 
rain water harvesting, sustainable drainage 
and reduce flood risk by increasing run off. 

• 2007: reopened public access to the banks of 
the river (Grand Lyon, 2014). ϵ42 million 
redevelopment, Berges du Rhône - asphalt car 
park replaced with 5km of riverside pathway 
and green spaces. 

• Riverside redevelopments to provide 25,000 
new homes and 14,000 new jobs by 2030 

Presentation by Patrick ten Brink@ Green Infrastructure ς revitalizes cities, boosts sustainable territorial development, at the   European Week of Regions 

and Cities - OPEN DAYS 2015, 14/10/2015, Brussels, Belgium.   I:\PROJECTS\Horizontal\267 Health and social benefits of biodiversity protection\Consultation and Events\OPEN days\14URB02 

Coastal Resilience / Security 

• Seagrass beds, mudflats, saltmarshes and biogenic reefs can stabilise 

sediments and reduce erosion, thereby mitigating the impact of tidal 

surges, storms, waves and floods.  

• These natural defence mechanisms provide important benefits to coastal 

populations and infrastructure and important to climate change adaptation.  

• The destruction of all Posidonia oceanica meadows in southern Spain would, 

theoretically, result in a hypothetical cost of €96 million, to build alternative 

coastal protection infrastructure & regenerate coastal areas (Junta de Andalucía, 2014).  

• UK coastal ecosystems offer coastal defence valued at between £21 and £42 

billion (between €24.4 and €48.8 billion )  - cost estimate based on avoided costs 

related to ‘manmade’ protection of coastal areas with sea walls (Beaumont et al., 

2010) 

 

Source: Russi D., Pantzar M., Kettunen M., Gitti G., Mutafoglu K., Kotulak` M. &  ten Brink P. (2016). Socio-Economic 

Benefits of the EU Marine Protected Areas. Report prepared by the Institute for European Environmental Policy (IEEP) 

for DG Environment 
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Coastal Defences 

 

Source: Russi D., Pantzar M., Kettunen M., Gitti G., Mutafoglu K., Kotulak` M. &  ten Brink P. (2016). Socio-Economic 

Benefits of the EU Marine Protected Areas. Report prepared by the Institute for European Environmental Policy (IEEP) 

for DG Environment 

 

Posidonia oceanica  meadows 

Spain 

• Andalusia has 6,700 ha of seagrass meadows (90% in 12 Natura 2000 sites).  

• These provide multiple benefits: carbon storage, improvements of fish stocks, protection of 

the coasts and marine ecosystems. 

• Posidonia oceanica meadows attenuate the height and energy of waves (Koftis et al., 2013).  

• A recent experiment showed an average reduction of the wave-induced flows of 12.1% near 

the seagrass leading edge and of 58.7% further shore-ward (Manca et al., 2012). 

• The economic value of coastal protection from these meadows is estimated at : € 1,200/m 

for 80km of beaches benefitting from this service, i.e. €96 million (Junta de Andalucía, 2014) 

• Their conservation in financed, inter alia, by Life+ project funding (LIFE 09/NAT/ES/00534) 

1 10 100 1,000 10,000 100,000 1,000,000 10,000,000 100,000,000

Coral reefs [7]

Coastal systems/Mangroves/Estuaries [9]

Marine [4]

Woodland/Shrubland [7]

Lakes/Rivers [26]

Inland Wetlands [4]

Tropical forest [10]

Temperate forest [20]

Grassland/Rangeland [6]
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Restoration:  can be costly, but can offer good returns 
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For further details see   
Chapter 5, page 48 of the  

TEEB Water and Wetlands report 
and associated references 

(Costs: $/ha) 

Sources: Förster (2010); MLUV MV (2009); Schäfer (2009) 
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Flood Control: Working with Nature: Scheldt (B/NL) 

Source: In ten Brink ed.2011  page 157,8 

 

1. Scheldt region at risk 
from flooding 

2. Assessed relative merits 
of man-made vs natural 
infrastructure vs hybrid 

3. Floodplains (1325ha + 
dikes (24km) 
combination was chosen 
as best 

Payments for Ecosystem Services: Enhanced Flood Protection  

DEFRA (2013) Payments for Ecosystem Services: A Best Practice Guide: Annex ς Case Studies 

Slowing the Flow at Pickering, UK 

• Aim to achieve a 1-in-25 year flooding event through 
natural land management measures & woodland creation 

• 66 km2 catchment of Pickering Beck, significant part within 
North York Moors National Park. 

• Catchment management plans recognised that 
engineered flood defences not sustainable. 

• Implementing natural measures: low level flood storage 
bunds, woodland creation (riparian woodland 50ha; farm 
woodland: 5ha), large woody debris (LWD) dams (150), 
restore streamside buffers . 

• Funding by Defra: land management measures through 
grants, capital and compensation payments and in-kind 
support. 
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Conclusions and Way forward 

1. Wetlands, in addition to areas rich in biodiversity, can be seen as critical Natural Capital. 

2. They provide a wide range of benefits and values to society and the economy ς including 
services for climate adaptation - city cooling, coastal resilience and flood control  

3. There is a need to understand, communicate and integrate the multiple values of nature 
into decision making 

4. There is a need for a pro-active approach of investing in natural capital to be able to pro-
actively manage the risks of climate change. 

• Integration of nature/wetlands into climate adaptation plans  at city and national levels 

• Integration as priorities for investment funds (e.g. EU-CP, UNFCCC related) 

5. Not only significant returns on investment (energy saving, avoided health impacts and 
lost output), but social benefits (wellbeing, avoided heat stress), institutional benefits 
(support for municipal authorities making the investment) and biodiversity  benefits 

6. There is a role for multiple stakeholder engagement: cities and citizens, governments, 
funds and banks, private sector (e.g. insurance companies and pension funds) 
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(ed Patrick ten Brink 2011) 
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Kettunen & ten Brink (2013)  
 

Socio-Economic Benefits of the EU Marine Protected Areas. 
Russi D., Pantzar M., Kettunen M., Gitti G., Mutafoglu K., Kotulak M. &  ten Brink P. (2016). 

 
The Health and Social Benefits of Nature and Biodiversity Protection.  

ten Brink P., Mutafoglu K., Schweitzer J-P., Kettunen M., Twigger-Ross C., Baker J., Kuipers Y.,  
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IEEP is an independent, not - for -profit institute dedicated to the analysis, understanding 
and promotion of policies for a sustainable environment.   www.ieep.eu . 

ptenbrink@ieep.eu  
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