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Ecosystem services 

§ Ecosystem services reflect the contribution of 
ecosystems to human benefits  
● Flow (actual, potential)  
● Depend on the supply (from the ecosystem) and 

the demand (from society)  
● E.g. the supply of timber that can be harvested by 

people as a function of forest growth and demand 
for timber 
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Millennium Ecosystem Assessment (MA) 

§ Global assessment to investigate effects of ecosystem and 
biodiversity loss on human wellbeing  

§ Conducted from 2001-2005; 1360 scientists from 95 
countries; (+33 sub-global assessments)  

§ + 60% of Ecosystem services lost or in decline 
§ All publications available at www.MAweb.org 

Source: Millennium Assessment 



Types of ecosystem services (this course) 

§ Provisioning services: the products that can be 
extracted from or harvested in ecosystems  

§ Regulating Services: the regulation of ecological, 
hydrological and climate processes 

§ Cultural services: the non-material benefits from 
ecosystems (e.g. recreation) 
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Supporting services 

§ Invented by MA (2003) 
§ All ecological processes supporting the supply of the other 

services 
§ Eg. Denitrification, soil formation, photosynthesis 
§ Very many – difficult to individually determine their 

impacts 
§ Double counting will occur if included in a valuation study 
§ Not further addressed in this course 



CICES: Provisioning Services 

Source: EEA, 2011: CICES Update 



CICES Regulating and Maintenance, Cultural 

Source: EEA, 2011: CICES Update 



Biodiversity / Nature conservation 

Is biodiversity / nature conservation an 

ecosystem service ? 

How can biodiversity be included in 

Ecosystem Accounts ? 

§    See also: Mace, 2012. 

 
http://ec.europa.eu/environment/nature/
knowledge/ecosystem_assessment/pdf/
MAESWorkingPaper2013.pdf 



Ecosystem services: Policy Applications. 

A. Awareness raising   
B. Revealing stakeholder interests 
C. Analysing the costs and benefits of ecosystem 
management options 
D. Payments for ecosystem services (PES) 
E. Land use planning 
F. Ecosystem Accounting 

“Society must urgently replace its defective economic compass so that 
it does not jeopardize human well-being and planetary health through 

the under-valuation and consequent loss of ecosystems and 
biodiversity.” 

Pavan Sukhdev, TEEB Study Leader  
29.5.2008, CBD COP9 



C. CBA of management options: Timber 
logging versus sustainable forest 
management in Palawan, the Philippines 

§ At stake: logging uphill from Bacuit Bay in Palawan 
(some 120 km2; 15-20 km2 of coral reefs) (Source: 
Hodgson and Dixon, 1988). 

§ Logging and loss of forest cover would lead to 
increased sedimentation in the Bay, leading to a loss of 
coral reefs.  

§ Coral reefs are important for  
   fisheries and tourism 



§ Impacts of logging: most of the eroded soil would end up 
in Bacuit Bay 

§ This would lead to a gradual loss of around 50% of the 
coral reefs  

§ Loss of coral reefs would cause a loss of 50% of local 
fisheries, and 

§ As the attractiveness for divers would gradually 
decrease, leading to a loss of 83% of local tourism 
revenues  

Timber logging versus sustainable forest 
management in Palawan 



Logging Ban 
(US$ million) 

Continued logging 
(US$ million) 

Tourism 25.5 6.3 

Fisheries 17.2 9.1 

Logging 0 9.8 

Total 42.7 25.2 

Timber logging versus sustainable forest 
management in Palawan (NPV) 

Source: Hodgson and Dixon, 1988  



D. Payments for Ecosystem Services 

Source: adapted from Hein et al., 2012 

Market-related sources Volume (US$ billion/
year) 

PES for watershed 
services 

~ 6  

REDD+ market 0.1  
Voluntary biodiversity 
markets 

<0.1 

Green commodities 2.6 
Ecotourism 0.7 – 1.3 for park 

management  
US and Australian offset 
markets  

~ 2 - 2.5 

Other (e.g. bio-
prospecting, direct 
ecosystem service and 
biodiversity fees) 

0.2 – 0.3 

. 

 



Part 2. Analysing and modelling  

§ ...Of Ecosystem services and Ecosystem capacity to 
generate services 

(note modelling techniques and mapping techniques to be 
continued tomorrow) 

 	   Ecosystem service 
capacity	  

Ecosystem service 
flows	  

Provisioning 
services	  

Capacity to provide the 
products (overharvesting 
may occur)	  

Amount of products 
extracted / harvested	  

Regulating 
services	  

Regulating impact of 
ecosystems on physical 
environment	  

Regulating impacts on 
people	  

Cultural services	   Depend on service	   Depend on service	  



Basic methodologies - provisioning services 

§ Flows of provisioning services:  
● Data: Recording outputs of the ecosystem: 

production statistics, surveys, production models. 
● Mapping: Interpolation (spatial tools), allocation 

(allocation models) 
● Cross validation 

§ Analysis of capacity to generate provisioning services 
● Analyse current stock of the service involved (e.g. 

standing stock of timber) 
● Analyse regrowth (varies as a function of stock, 

carrying capacity and management; assumption: 
under current management) 



Simplified growth curve biological resource 

Time                                  

Units                                  

Carrying capacity                                 

§ The capacity to generate a provisioning service can be 
estimated for a given year, and may vary over time as a 
function of management and ecological processes 

Logistic growth curve 



§ Hydrological services:  
● Define service, identify indicators 
● Spatial modelling of effects of vegetation on water 

flows / Comparison of watersheds 
● Cross validation 

Basic methodologies - regulating services 

Trinidad: Relation between 
forest cover in catchments 
and flood damage costs. The 
value of the flood control 
service varies from US$ 60 
to US$ 460 per ha forest/
year. 

Source: Brookhuis and Hein,  
in preparation 



§ Recreation and tourism:  
● Flow: number of tourists per area per year 
● Capacity: maximum number of tourists that can be 

sustained and can be expected (given access to an 
area, facilities, etc.) 

§ Biodiversity (Biodiversity account) 
● Flow: presence of species (# red list, functional 

species, species in groups, species abundance) 
● Capacity: potential presence (may be higher or 

lower) 

 

Basic methodologies - cultural services 



Exercise (15 minutes) 

§ Imagine the case of Laguna Bay, Philippines 
§ Reflect on the key ecosystem services supplied by the 

ecosystems in this area 
§ Link every service to the main beneficiaries (stakeholders) 
§ Propose an indicator that can be used to measure the: 

● Flow of the ecosystem service 
● Capacity of the ecosystem service 

§ Note: the indicator must be measurable (specify the unit) 
 



 
Ecosystem Services 

 
Focus: biophysical assessment: practical 



Practical 

§ Exercise: model the flow of wood (and the capacity of 
the ecosystem to supply wood), using Excel. 


