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Aims of the presentation

• Provide an introduction on the concept  of 
Ecosystem Service (ESS) – followed by group work

• Characteristics of (ESS) 

• Suggest how ESS can be used as an interface 
concept linking natural science, socio-economic 
science and stakeholders 

• Highlight potential discussion points for the 
assessment of ESS in joint work



1. Concept and Definitions



Ecosystem Service: history of the concept

• Concept was framed in the 1970’s to make the 

dependence of human well-being on ecosystems 

and their healthy functioning more apparent to 

researchers and policy makers. 

ESS are part of the 

FEEDBACK loop 

between ecosystems 

and society

Domptail et al., 2009

Relatively simple concept

to address ecological

complexity 



Ecosystem Service: history of the concept

• Originally, ecosystem services were ecosystem functions:

– nutrient cycling, 

– carbon sequestration, 

– water purification, …

• Concept has been extended to include GOODS and SERVICES 

from the ecosystem. 

• Expanding research on ESS!!     And also the debate!
On definitions of

Ecosystem Functions (ESF) 

and Services (ESS)

On classification 

criteria

On valuation methods

On the use of ESS for 

contributing to the 

improved management 

of ecosystems



Definitions of Ecosystem Functions (ESF): a 

gradient

• To ecology-based definitions (synonym: ecosystem 

processes): 

“the physical, chemical, and biological processes or 

attributes that contribute to the self-maintenance of 

an ecosystem; in other words, what the ecosystem 

does”. (Wallace 2009)



Definitions of Ecosystem Services (ESS): a 

gradient

• The conditions and processes through which 
natural ecosystems, and the species that make 
them up, sustain and fulfill human life (Daily, 
1997).

• The benefits human populations derive, 
directly or indirectly, from ecosystem 
functions (Costanza et al. 1997).

• The benefits people obtain from ecosystems 
(MA 2005).

• The directly consumable end point or benefit 
from ecosystems (Boyd and Bahnzaf 2009)

Refers mainly to 

the operations 

conducted by the 
ecosystem from 

which humans 

profit (ex: water 
purification) 

Only ecosystem 
goods or direct 

benefits from 
the ecosystem 
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Definitions: what do 

these differences mean 

for the listing of ESS?

• Millennium Ecosystem 
Assessment listing: 
inclusive listing of ESS of 
different nature

MEA (2005), cited by Wallace (2007)

• Services are those 
processes and operations 
taking places within 
ecosystems upon which 
human beings depend 
(Daily et al., 1997)

• Services are end-products 
(Wallace et al., 2007)



Definitions: Choice depends on purpose

• Purposes: 

– Accounting (similar to GDP): only end products

– Assessment: ESS of all four MEA categories

– Management: make sure to include the ones relevant for 

well-being and for land use management

Purpose of TFO: 

=> Conduct an assessment of ESS in order to improve 

the knowledge base for decision making on 

sustainable land use



Towards an all inclusive definition –

Proposition for a consensus

Ecosystem functions (sensu ecology): are all the processes which take place 

in an ecosystem, ensure its functioning and maintain its integrity

Ecosystem service: Ecosystem functions become ecosystem services if there 

are humans that benefit from them. Without human beneficiaries they 

are not services. (Gomez-Baggethun and de Groot, 2010; Fischer et al., 
2009; Broeks et al., 2011)

Includes GOODS, like food, timber, clean drinking water, and 

PROCESSES such as water flow regulation, nutrient cycling. 

The benefits of Ecosystem Services:  the perceived contribution of 
ecosystem services to human well-being. “Ecosystem benefits thus relate 

to the value of ecosystem services, which can be made explicit using 

particular measurement tools“ (Gomez-Baggethun and de Groot, 2010)

[qualitative or quantitative, non-monetary or monetary]. 



Additional criteria which are important for TFO 

researchers in defining ESS

• ESS act as an interface/indicator for improving 

ecosystem and land-use management

• ESS relevant and meaningful for the managers, the 

decision makers, as well as for the scientists

• ESS as interface between natural and socio-

economic sciences



ESS relevant for the TFO project: preliminary 

list

List of ESS considered in TFO

Food crops, forestry crops, livestock

Water balance regulation incl. flood 

regulation

Other resources from the wild Water provision

Bio-energy Climate regulation

Drinking water Nutrient provision

Recreational experience, especially 

through tourism Soil quality and fertility

Cultural, intellectual and spiritual 

inspiration Biological control

Science and education Primary productivity

Pharmaceutical Biodiversity / habitat

Let’s discuss this list!



Characterisation of ESS: 

Properties of ESS that enable to address the 

complexity of land use management issues

Scale

Scale and Stakeholders

Economic nature of ESS

Relationships among ESS



Scales: Ecological and institutional scales

Occurrence of ESF and ESS

Ecological scale

• Global

• The Okavango basin

• The Landscape

• Landscape units

• plot

Management of ESF and Benefits 

from corresponding ESS

Institutional scales

• International

• National

• Provincial

• Municipal

• Community

• Farm/family

• individual

Selected ecological and institutional scales, adapted from Hein et al. (2006)

Which linkages?



Scale and stakeholders

• ESS which are relevant 

for managers and 

decision makers at the 

one scale are not 

necessarily as relevant 

at another scale

Provisioning services (ex: 

food crops) => local scale

Regulating services (ex: 

water flow regulation) => 

basin scale

Fu et al. (2011)

Mendelsohn & el olbeid 2003



Scale and stakeholders: structural relationships

Legend (modified from Fischer et al. 2009): 
P: Management of ESF underlying ESS

B: Benefiting from ESS

On site –
Ex: Soil quality;
Firewood harvest,
Food production

In all directions towards
surroundings
Ex: Biological control;

Carbon sequestration

Other grouping around 

scale: see Costanza (2008)

Directional flow –
Ex: Water flow 
regulation



Economic nature of the ESS

• !! Conditional on intensity 
of extraction: 

=> Some goods that are non-
rival at low use levels can 
move towards becoming 
rival goods with high use.

Ex: Firewood, fisheries

Modified from Fischer et al. (2009)

• Goods and services can 

be characterized along 

a continuum from rival 

to non-rival and from 

excludable to non-

excludable. 

Excludable Non-Excludable

Rival Food crops (if private 

allocation of land)

Water for irrigation

firewood

Non-Rival Recreational experiences 

in parks

Carbon sequestration, 

biological control



Relationships among ESS

• Some ESS are linked:

nutrient cycling => Food production

• Joint production

Regulated water flow => water for irrigation

=> water for electric power

• Trade-offs among ESS

Short term: water purification vs. timber 



Ecosystem service research: a framework for 

an interdisciplinary ESS assessment

3 types of assessments and 

Food for thoughts



Linking EFS, ESS and management

• Ecosystem Service Assessment (Cowling et al., 

2008): 

– „Is a structured process that provides knowledge useful 

for policies, strategies, and management but does not 

prescribe these.“

– Seeks to answer questions inspired by the beneficiaries 

and managers of ecosystem services; 

• 3 Assessments and 1 common outcome 



From ESF to management opportunities using 

ESS as interface

Socio-

economic 

Assessment

Biophysical 

Assessment

Valuation 

Assessment

Identify opportunities and constraints for the use of 

research results in management

ESSESS

Questions: 

What are the assessments providing? 

How does the linking happens through the interfacing with ESS? 



Socio-economic assessment (SP7, SP6, SP10)

• Necessary because there is a feedback between the social 

and ecological components of an ecosystem. 

Ex: “There is a relationship between health of the people and health of 

the ecosystem” Butler and Oluoch-Koswa (2006)

• Aim of socio-economic assessment: 

– Identifies the perceived ESS together with researchers and other 

stakeholders

– Identifies the stakeholders in interaction (management or 

beneficiaries) with each important ESS

– Describes how the interaction works

– Documents access to ESF and ESS, property rights, gender analysis, 

rules, perceptions over ESS or ecosystems functioning, …

– Identifies scales relevant for management and decision making



Biophysical Assessment (SP1 to SP5 & SP9)

• Provides data essential to improve land use management

• Identifies Ecosystem functions (ESF) leading to ESS and their 

scales

• Develops indicators of ESF and of the provision of ESS

– Relationship between functional traits and ESS: biological control

– Development of indices based on several functions to address one 

ESS: Example of Index for soil quality

– Identification of relationship between the quantity of Ecosystem 

System Provider (abiotic or biotic) and ESS

• If possible: Create understanding dynamics of impact of land 

use on EFS and thus ESS: PREDICTIONS for scenarios



Valuation Assessment (SP5, SP6, SP7, SP8)

• Provides additional information for raising 

awareness of the worth of an ESS

• Identifies benefits of ESS: their impact on well-

being

• Generates values, preferences, opinions about the 

provision of different ecosystem services

• Different methods of valuation used in TFO



Different approaches to valuation

(Gomez-

Baggethun and 

de Groot, 2010)



From ESF to management opportunities using 

ESS as interface

Socio-

economic 

Assessment

Biophysical 

Assessment

Valuation 

Assessment

Identify opportunities and constraints for the use of 

research results in land use management

-May include the participation of representatives of all research groups 

and stakeholders

-Deals with interactions among ESS

- Deals with interactions among scales
-May become the location for sharing information and mutual learning 
-Very useful tool: SCENARIO BUILDING to compare different possible 

futures (tomorrow)

ESSESS



Food for thought(s!) for looking at interfaces

• As an individual participant: 

– How can my work contribute to the process? 

• Ex: Which ESS is of my concern, Which data do I need or do I 
generate, in which unit, at which scale of analysis do I and others 
working around this ESS work?

– How do I wish to participate? Which information do I 
need about which ecosystem services? 

• As a research group: 

– For which ESS are we strong? Can we deliver sufficient 
data in the different assessment types? For which ESS can 
we deliver sufficient data to describe what a potential 
future would look like? 

– At what scales do we wish to make comparisons? 



To define this interface: we need you! 

Maun, October 2010
© Kick-off trip report TFO



Revision of the ESS list

• Aims: Reach general agreement on revised list of  ESS that 

will be addressed by TFO research during project length

• Groups work based on SPs: 

• Questions: 

– Have a look at the list of ESS proposed here:

• Is an ecosystem service that appears important to you or your work 

missing from the list? 

• Does an ecosystem service appear superficial/unimportant for the 

systems we are considering (1:Catchment, 2:Mashere, 3:Seronga, 

4:Chitembo, 6:Caiundo)

• Please mark the ecosystem services you will research, specifying 

whether this is quantitatively or qualitatively. 

• What do you understand of the ecosystem services with which you will 

work the most: provide a definition



Group work

1. AIM: 

• Select key ESS and their scales from the point of view of 

researchers

• Try to identify whether it will be possible to document ESS 

along a chain from ESF to management in scenarios. 

• Let participants discover who they may collaborate with in 

order to increase the relevance of their work on ES for 

management purposes. 

• Try and identify for oneself the relevant questions concerning 

one‘s contribution to the big TFO picture. 



Exercise 1

Selecting ESS to be worked on today (as prototypes): 

1. Groups of 10 (random)

2. ES may occur at different ecological scales. (Hein et al. 2006). 

Please select 4 assciations of ESS and scale based on the ones 

that you most most prefer discuss today based on their 

importance for the overall goal of TFO. 

1. Ex: you can select: climate regulation at global scale AND climate 

regualtion at the catchment scale. 

3. Write the name of the ESS on a card. 

4. At the end of the 10 min, place the cards on the scheme in front 

of the room: we will select in this way the ESS and scales we will 

work on today. 



Group work (Alex is facilitating)

• Groups based on main ecosystem services: about 5 

to 7 groups

• Main question: Scientists and stakeholders: what 

are their respective expectations? 

• What is the potential for application of science 

results by stakeholders? What are the intermediate 

products needed? 



Exercise 2

From ESF to management: Link researchers around the effort of improving the 
management of ESS

⇒ Get to know the partners working on same ESS and what their contribution will be

⇒ Identify how the groups working on common ESS will ensure to generate 
information helping for the management of the ecosystem with the aim of 
ensuring ESS provision and well-being. (in other words: identify the whole 
chain from ecosystem functions dynamics to ecosystem management 
within a given socio-economic environment using the concept of ESS as an 
interface)

⇒ Identify a potential common research question guiding the work of the 
group which will lead to a better informed management of the given ESS in 
context. 

PLease try and answer as a group the following questions and draw your insights on a large 
paper. Your results will be presented in plenary in the end.

• Identify the nature of the ESS: Rivalry and exculdability character

• Identify corresponding institutional scale: As management is done by people, the 
corresponding relevant scale for management may be different and should be identified. 

• Who‘s working on which ES: mention the names of group members

• Which data are you delivering and in which unit?

• Will there be an exchange of data and how? 

• Where I am fitting in the chain from ESF to management and how?

• How do my results potentially contribute to the better management of this ESS?

• Who are the stakeholders? Are the people managing also benefiting?



Group work: who’s working on which ecosystem 

services and what can they find out?

• Proposition of group work: 
– Aim: Link researchers around the effort of improving the management of ESS

• Get to know the partners working on same ESS and what their contribution will 
be

• Identify how the groups working on common ESS will ensure to generate 
information helping for the management of the ecosystem with the aim of 
ensuring ESS provision and well-being. (in other words: identify the whole chain 
from ecosystem functions dynamics to ecosystem management within a given 
socio-economic environment using the concept of ESS as an interface)

• Identify a potential common research question guiding the work of the group 
which will lead to a better informed management of the given ESS in context. 

– Process: 
• ESS based groups with natural and social scientists work on identifying differences 

in the scales at which they are working, the data they can exchange, the ESS 
related management research question they may answer in a common effort

• Rapporteur is identified in each group: should be someone competent with 
strong synthesis skills and an overall understanding of the issue. 

• Rapporteurs then meet with facilitator and harmonize on how they will present 
their results while others have time for informal meetings or take a break.

• Presentation of results and discussion. Report needs to be written by a protocol 
keeper in each group. 


