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Provisioning ServicesProvisioning Services
Goods produced or provided by ecosystems

• Food
– Crops livestock

p p y y

Crops, livestock
– Capture Fisheries
– Aquaculture, wild foods

• Fiber
– Timber
– Cotton, hemp, silk
– Wood Fuel

• Genetic resources
• Biochemicals
• Freshwater

Photo credit (top): Tran Thi Hoa (World Bank), 



Regulating ServicesRegulating Services
Benefits obtained from regulation of 

• Air Quality Regulation

g
ecosystem processes

• Air Quality Regulation
• Climate Regulation

– Global (CO2 sequestration)
– Regional and local

E i l ti• Erosion regulation
• Water purification
• Pest regulation
• PollinationPollination
• Natural Hazard regulation



Cultural ServicesCultural Services
Non-material benefits obtained from 

S i it l &R li i V l

ecosystems

• Spiritual &Religious Values
• Knowledge Systems
• Educational values
• InspirationInspiration
• Aesthetic Values

S i l R l ti• Social Relations
• Sense of Place
• Recreation and Ecotourism

Photo credits ( top to bottom): W. Reid, Mary Frost, Staffan Widstrand, unknown.



Provision of services under stress due to…
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ConslusionConslusion

• Ecosystems provide free services
• Services are under stress due to manyServices are under stress due to many 

factors amongst others climate change 
S l ti• Solutions
• Incorporate value of ecosystem services into p y

cost-benefit analyses
• Mitigation; maintain and rehabilitate forestsMitigation; maintain and rehabilitate forests
• Green adaptation 



Mangrove ecosystem provides “free” servicesg y p

Mangrove Services:
• nursery and adult 

fishery habitat

housinghousing

fishery habitat
• fuelwood & timber
• carbon sequestration
• traps sediment
• detoxifies pollutants
• protection from

shrimpshrimp
protection from 
erosion & disaster

cropscrops



$4000

P i t N t P t V lP blic Net Present Val e per

Value 

Private Net Present Value per 
hectare

Mangrove:  $91
19871999

Public Net Present Value per 
hectare

Mangrove:  $1,000 to $3,600
(per hectare)

g

Shrimp Farm:  $2000Shrimp Farm:  $-5,400 to $200

$2000
Coastal Protection 
(~$3,840)

Net: $2 000Net: $2,000  
(Gross $17,900 
less costs of 
$15,900))

Timber and Non-

Fishery nursery ($70)

Pollution Costs ( $230)

Less subsidies (-$1,700)

Mangrove Conversion

Source:  UNEP

0
Mangrove Shrimp Farm

timber products ($90) Pollution Costs (-$230)

Restoration (-$8,240)

Mangrove Conversion

Source:  Millennium Ecosystem 
Assessment; Sathirathai and Barbier 2001



Value of mangroves in VietnamValue of mangroves in Vietnam

• Planting and protecting nearly 12 000Planting and protecting nearly 12,000 
hectares of mangroves

$• Cost US$ 1.1 million but
• Saved annual expenditures on dykeSaved annual expenditures on dyke 

maintenance of US$ 7.3 million 
(T lli 2008)(Tallis 2008)



Payments for Ecosystem ServicesPayments for Ecosystem Services
Program established 1997g

By 2001: 280,000 ha enrolled at cost of $30 million

Typical payments: $35 to $45 per hectare

$
Typical payments:  $35 to $45 per hectare

Downstream UsersDownstream Users 
benefit from protection 
of upstream ecosystem 
services 

Pay upstream landowners to 
maintain forest cover on their 
land



Green Adaptation: 
Building with nature by marsh and reef creationBuilding with nature by marsh and reef creation



Wadden Sea Dyke: Wadden Sea Dyke: 
salt marsh/dune/dike hybridsalt marsh/dune/dike hybrid

Debate:
•Technical feasibilityWave reducing

salt marsh/dune/dike hybridsalt marsh/dune/dike hybrid
Existing dike

• Vegetatie als golfremmer
Technical feasibility

•Cost-benefit
•Conflict with Natura 
2000

Wave reducing 
saltmarsh

2000

Scale 500m wide
30km long

Super storm 
stable vegetated g

Lake 

dune

Saltmarsh grows with sea level and maintains stability and safety
Flexible, low tech, low maintenance cost, longshore connectivity

IJsselmeer

Wadden 
Sea

Afsluitdijk



Questions a call to workQuestions – a call to work

Wh t th t iti f• What are the opportunities for green 
adaptation? 

• What opportunities for the enhancementWhat opportunities for the enhancement 
of natural carbon storage can be 
identified?identified? 

• What are opportunities to apply PES? 



Proposal for action by the B&E 
section 

R i i th i ti i tifi lit t• Reviewing the existing scientific literature;

• Taking stock of presently available good practice in and• Taking stock of presently available good practice in and 
outside the IA community; Disseminate this information 
to the climate change community.g y

• Develop guidance on how to deal with climate change in 
i i l f li i lstrategic environmental assessment of policies, plans 

and programmes for a number of priority sectors

• Disseminate this information to relevant international 
bodies and practitioners fora. Publicise the role of p
biodiversity inclusive impact assessment in the climate 
change debate. 


