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The Ecosystem Services
Research: integrating

ecosystem processes and
human welfare benefits

towards a goal of
improving/maintaining human

well-being



Ecosystem Service Definitions
� …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).



Ecosystem Service Definitions
� …ecological components directly consumed or
enjoyed to produce human well-being (Boyd and Banzhaf
2007)

� ...the aspects of ecosystems utilized (actively or
passively) to produce human well-being

Key points being ecological phenomena, do not have to
be direct end uses.



Components for Classification
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Characteristics

• Rivalness and Excludability
• Spatial and Temporal Dynamics
• Joint Production
• Complexity
• Benefit Dependence



Decision Context Examples

• Understanding and Education
• Valuation
• Landscape Management
• Distribution - Equity in provision of

welfare



Approach should be “fit for
purpose”

• Communication, heuristic, education >
MA system

• Accounting > ecological components
(Boyd and Banzhaf)

• Landscape Management > spatial
classification scheme

• Economic Valuation > Intermediate,
final, benefits



Classification for Valuation
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Spatial relationship of ecosystem services

Classification for landscape
management



Ecosystem Services

Intermediate or ‘core’
ecosystem process
[eg. Nutrient cycling]

Final or ‘beneficial’
ecosystem processes
[eg. water purification]

Lead indirectly to human
welfare gains/losses

(benefits) end products

Lead directly to human
welfare gains/losses

(benefits) end products

eg. clean drinking water eg. clean drinking water

eg. better quality recreationeg. better quality recreation



BIODIVERSITY
AS A MULTI-

FACETED
CONCEPT

EG. ‘DIVERSITY’
such as species richness
AND
‘AMOUNT’
such as biomass

evolutionary processes

animal-plant ecological
interactions

indication of biomass

PRODUCTION FUNCTION FOR
INDIVIDUAL OR JOINT
PRODUCT BENEFITS



Ecosystem Services Case
Study:  coastal zone

management



Thames

Humber

North Sea

Blackwater
Roach & Crouch

EU funded projects



Managed Realignment



Burial of organic matter

Biogeochemical store
and ‘ reactor’



� Potential benefits of wetland creation

• Flood defence cost savings

• Carbon storage

• Fisheries production

• Improved water quality

• Amenity & recreation

• Biodiversity



VALUATION OF BENEFITS
Welfare benefits

• Maintenance cost savings

• Carbon storage

• Fisheries production

• Improved water quality and
landscape; amenity & recreation

Valuation/evaluation

� Market analysis

� Damage cost avoided

� Production function approach

� Choice experiment, contingent
behaviour and contingent valuation



COSTS OF CREATING SALTMARSHES

• Costs of realigning (capital costs including the creation of secondary
defences)

• Cost of land (the value of the land to be converted into intertidal
habitat)

• Maintenance cost (to maintain the defences at a satisfactory level)



CBA – Humber results (1)

Net present values (£ million) at 25, 50 and 100 years for the BAU, PT, DG and EDG scenarios as compared to
the HTL scenario using a declining discount rate

Scenario 25 years 50 years 100 years

NPV BAU � 74.15 � 89.33 � 103.93
NPV HTL � 70.40 � 86.01 � 100.93
NPV(BAU)–NPV(HTL) � 3.75 � 3.32 � 3.00

NPV PT � 73.23 � 82.22 � 92.27
NPV HTL � 70.40 � 86.01 � 100.93
NPV(PT)–NPV(HTL) � 2.83 3.79 8.66

NPV DG � 97.32 � 101.42 � 107.92
NPV HTL � 70.40 � 86.01 � 100.93
NPV(DG)–NPV(HTL) � 26.92 � 15.41 � 6.99

NPV EDG � 94.30 � 74.48 � 63.83
NPV HTL � 70.40 � 86.01 � 100.93
NPV(EDG)–NPV(HTL) � 23.90 11.53 37.1

Business-as-usual

Policy targets

Deep green

Extended deep green



CBA – Humber
results (2) 

Year in which NPV 
(scenario costs-HTL
costs) becomes positive
under alternative 
discount rates and 
alternative cost and 
benefit value scenario

Scenario Discount rate type

Constant Declining Gamma

Business-as-usual Never Never 228

Policy targets 34 34 30

Deep green Never Never 63

Extended deep green 40 40 33

Business-as-usual Never Never 147

Policy targets 30 27 27

Deep green Never 80 54

Extended deep green 37 34 31

Business-as-usual Never Never Never

Policy targets Never Never Never

Deep green Never Never Never

Extended deep green Never Never Never

Business-as-usual Never Never 194

Policy targets 28 28 25

Deep green Never 114 53

Extended deep green 32 32 28

Business-as-usual Never Never 237

Policy targets 36 36 31

Deep green Never Never 66

Extended deep green 43 43 35

3. As 1+habitat creation benefits values reduced to £145 per ha

4. As 1+carbon sequestration benefits increased to £222 per tonne carbon

5. As 1+carbon sequestration benefits reduced to £4 per tonne carbon

1. Assuming equal maintenance cost non-realinged and realigned defences

2. Assuming maintenance costs of realigned defences are 50% lower




