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Key thing to remember when trying to put a
value on Ecosystem Services Is that any
value produced will be wrong but...

...measures need not be perfect to be

useful, indeed the perfect may be the
enemy of the good here:

Realising nature’s value: The Final Report of the Ecosystem Markets
Task Force March 2013
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What are ecosystem services?

‘Ecosystem services are the direct and indirect
contributions of ecosystems to human well-
being.” (The Economics of Ecosystems and
Biodiversity, 2010)
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Ecosystem Services a brief history

 Discussed In the scientific literature since the 1960s
and talked around by Westman (1977) ‘How much are
natures services worth?’

‘Ecosystem services’ first coined in 1981 by Ehrlich
and Ehrlich.

Costanza et al., (1997) ‘'The value of the world
ecosystem services and natural capital’

» Overall global value of $33 trillion
* Millennium Ecosystem assessment in 2005
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Number of papers using the term “ecosystem services” or
“ecological services” in an ISI Web of Science search in 2007.
Fisher et al., (2009)
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Key publications:

* Millennium Ecosystem Assessment (MA)

 The Economics of Ecosystems and
Biodiversity (TEEB)

« UK National Ecosystem Assessment (UK
NEA)

« Common International Classification for

Ecosystem services (CICES)
PR
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ES as viewed by MA

ECOSYSTEM SERVICES Security

. PERSONAL SAFETY

Provisioning SECURE RESOURCE ACCESS
FOOD SECURITY FROM DISASTERS
FRESH WATER
WOOQOD AND FIBER
FUEL

CONSTITUENTS OF WELL-BEING

Basic material

for good life Freedom
ADEQUATE LIVELIHOODS of choice

Supporting Regulating SUFFICIENT NUTRITIOUS FOOD and action

CLIMATE REGULATION SHELTER
NUTRIENT CYCLING et Sl ACCESS TO GOODS OPPORTUNITY TO BE

SOIL FORMATION ABLE TO ACHIEVE
« PRIMARY PRODUGCTION DISEASE REGULATION WHAT AN INDIVIDUAL
WATER PURIFICATION
Health VALUES DOING

AND BEING
STRENGTH
FEELING WELL
Cultural ACCESS TO CLEAN AIR
AESTHETIC AND WATER
SPIRITUAL
EDUCATIONAL
RECREATIONAL Good social relations
SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS

LIFE ON EARTH - BIODIVERSITY

Source: Millennium Ecosystem Assessment

ARROW'’'S COLOR ARROW’S WIDTH
Potential for mediation by  Intensity of linkages between ecosystem
socioeconomic factors services and human well-being

Low == Weak

P Medium C— Medium

/\K( I High [ Strong
W’\o l’ f'l] Reproduced from the Millennium Ecosystem Assessment (2005)
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ES as viewed by CICES

Environment The Social and Economic System

Supportingor Final services Goods and Benefits

intermediateservices

Biophysical The ‘production
Structure or N
process @ boundary

(e.g. woodland
habitat or net

5 Function
pr[mqr)_r (e slow
wethty) e S Service :\L
orblarmass) (e.0.flood <
protection, or Banefit
harvestable (e.9. contribution to

" Limit pressures via 7 products) aspectsaf well-being Value

policy action? suchas health and {e.q. willingness topay
safety) forwoodland
|_| protectionar for more

wosadland, or
I Pressures harvestable products)

- _/

w /\,CS} Reproduced from Haines-Young and Potschin (2013)
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CICES
Ecosystem
Services
Classification

Section

Division

Group

Provisioning

Nutrition

Biomass

Water

Materials

Biomass, Fibre

Water

Energy

Biomass-based energy sources
Mechanical energy

Regulation &
Maintenance

Mediation of waste, toxics and
other nuisances

Mediation by biota

Mediation by ecosystems

Mediation of flows

Mass flows

Liquid flows

Gaseous / air flows

Maintenance of physical,
chemical, biological conditions

Lifecycle maintenance, habitat and gene pool
protection

Pest and disease control

Soil formation and composition

Water conditions

Atmospheric composition and climate regulation

Cultural

Physical and intellectual
interactions with ecosystems
and land-/seascapes

Physical and experiential interactions

Intellectual and representative interactions

Spiritual, symbolic and other
interactions with ecosystems
and land-/seascapes

Spiritual and/or emblematic

Other cultural outputs

Reproduced from Haines-Young and Potschin (2013)
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Methodoloqy

* Discussion with stakeholders to identify ES

« Estimate monetary value of identified
developments in ES

* Apply a 3.5% discount rate (HM Treasury,
2011) to get 25 year ‘lifetime’ Following
Everard (2009) and annual marginal value
for the restoration

D3R
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EVRI

Environmental Valuation Reference Inventory

Contact Us/ Feedback

Welcome to the new EVRI website! Please refer to the message sent to the email address you
provided upon registration for your password. For any inquiries or assistance, please contact us at
evri@ec.gc.ca

Register/Login
About EVRI
Welcome to the EVRI™ - The Environmental Valuation Reference Inventory ™. The EVRI is a

searchable storehouse of empirical studies on the economic value of environmental benefits and
human health effects. It has been developed as a tool to help policy analysts use the benefits
transfer approach. Using the EVRI to do a benefits transfer is an alternative to deing new valuation
research

The information in the EVRI is available to subscribers. Subscribers may log into EVRI directly via
the navigation button at the left. For those who are not yet subscribers, but would like to learn maore
about EVRI, the areas ABOUT EVRI and TOUR EVRI are available without a subscription.

If you want to learn more about the benefits transfer approach and the development of the EVRI,
vou should look at ABOUT EVRI. Those who want to become more familiar with the EVRI initiative
and its functionality may TOUR EVRI. We also recommend that you read the benefits transfer
literature to learn about methodologies and validity testing in this field. A Benefits Transfer
Bibliography is updated regularly to help users locate these studies. A limited number of these
studies can be downloaded in our Benefits Transfer e-Library.

A number of leading benefits transfer experts have collaborated in the development of the EVRI.
They are acknowledged on the ABOUT EVRI page. As it becomes populated with valuation studies
from all parts of the world, the EVRI will progress towards fulfilling its developers’ vision of being a
practical tool for policy analysts in all countries. Feedback from users is encouraged. Simply click on
the FEEDBACK button on any page.
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Methodoloqy

* Discussion with stakeholders to identify ES

« Estimate monetary value of identified
developments in ES

* Apply a 3.5% discount rate (HM Treasury,
2011) to get 25 year ‘lifetime’ Following
Everard (2009) and annual marginal value
for the restoration
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Reproduced from TEEB, 2010 TOtaI Economlc Value

Use values Non-use values

Philanthropic Altruism to
value biodiversity

Direct Indirect Bequest | [ Altruist Existence
use use value value value
I I
. Non
[ Consumptive J[ : J
consumptive
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Case studies
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Case study 1 — Rottal burn

Tributary of the River South Esk (SAC)
Rural

Canalised and dredged

Good quality salmon spawning grounds

Aims of restoration:

Enhance habitats for SAC designated
species

Re-instate natural channel processes
Act as a demonstration site

OSAYA
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* Flows through North West
Edinburgh

Industrial heritage
Heavily modified

Steady improvement in water
quality since 1900s

Enhanced through work by the
Water of Leith Conservation
Trust and the Volunteer baliliffs

2 num;.
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Rottal Burn

Regulation and maintenance Provisioning

Cultural

Ecosystem Service

Cultivated crops

Reared animals and there outputs

Wild plants, algae and there outputs

Wild animals and there outputs

Aquaculture

Surface/ ground water for drinking

Fibres (+ other materials) for direct use or processing
Materials from animals and plants for agricultural use
Genetic materials from all biota

Water for non-drinking purposes

Plant based fuel resources

Animal based fuel resources

Animal based mechanical energy

Bio-remediation by biota

Remediation by ecosystems

Dilution by atmosphere, freshwater and marine ecosystems
Mediation of smell/ noise/ visual impacts

Mass stabilisation and control of erosion rates
Buffering of mass flows

Maintenance of baseline flows

Flood protection

Storm protection

Ventilation and transpiration

Pollination and seed dispersal

Maintaining nursery populations and habitats

Pest control

Disease control

Maintenance of soil fertility through biogeochemical
processes

Maintenance of chemical conditions of freshwaters
Maintenance of chemical conditions of saltwater
Global climate regulation

Local climate regulation by control of micro climate
Experiential use of environment and biota (in-situ)
Physical use of environment and biota (e.g. fishing)
Scientific

Educational

Heritage

Entertainment

Aesthetic

Symbolic

Sacred and/ or religious

Existence

Bequest
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Key marginal gains associated with the
restoration of the Rottal Burn:

Salmon productivity £ 198,351
Climate regulation £ 19,319
Biodiversity £ 125,959
Flood mitigation £ 83,313
Education £ 28,146

GO Total = £455, 088
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Values associated with Salmon production

Angling — benefit transfer

Maximum smolt production from site estimated at 6/100m? using data from Baum et al.,
(2012)

Pre restoration smolt estimate = 5
Post restoration smolt estimate = 363
Marginal gain is £148, 492 based on value transfer from Butler et al., (2009)

Capital value — market values

« Marine survival constant at ~ 5.3% (WGNAS, 2013) each fish adds £6000 (CKD Galbraith)
* Fishery sold after 25 years
« Marginal gain is £49, 859

D3R
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Values associated with Climate regulation

Development of 10.5 ha of riparian woodland

Carbon stored in different land uses pre and
post restoration estimated and run through the
INVEST carbon model

Social value of carbon estimated at £29.2 per
tonne following Everard (2009)

Total marginal value over 25 years = £19, 319

D3R
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Values associated with Biodiversity

« Grants for managing the land — market value
= £39, 164
* Non use value of habitat — benefit transfer

= £62, 229 based on values from Bateman et al.,
(2011)

* Non use value associated with iconic species (salmon
and otter) — benefit transfer

= £24, 566 based on values from Lawrence &
Spurgeon (2007) and White et al.,(1997)

D3R
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Values associated with Flood Mitigation

« Value of the 12 ha of riparian woodland for flood defence
— benefit transfer

= £83, 313 based on a value of is £407/ ha/ yr from
Bateman et al.,(2011)
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Values associated with Education

« Value of 5 trips of 20 individuals to the restoration site
— projected Willingness to pay

= £28, 146 based on values charged for field visits
by the water of Leith and the cost of coach hire.




Scottish Natural Heritage  Dualchas Nadair na h-Alba

Key marginal gains associated with work by the
Water of Leith Conservation Trust and Balliffs:

« Habitat improvement £ 16, 977
« Engaging the community £ 45, 542

« Education £9,071
* Recreational fishing £ 28, 590

Annual Total = £ 100, 180

Potential value over 25 years (assuming
similar actions continue) = £1, 708, 907

D3R
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Annual value associated with Habitat
Improvement

« Value of the 3302 volunteer hours — replacement cost

= £16, 977 based on hourly rates for labourers and
apprentices
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Annual value associated with Engaging the
community

« Value of the 3302 volunteer hours — replacement cost
and Willingness to Pay

« Value of Health benefits from using the Water of Leith
walkway — benefit transfer from Rabl and De Nazelle
(2012)

* Value of CO, emissions avoided — benefit transfer from
Walsh et al., (2008)

= £45, 542

D3R
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Annual Value associated with Education

« Value of school / education visits — market value
« Value of youth volunteers — replacement cost

« Value of podcasts — market value estimated from
Rosemarin (2006).

=£9, 071

D3R
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Annual value associated with Recreational
Fishing

« Value of permits from volunteer run fishery — Willingness
to pay transferred from similar fishery

= £28, 590 based on cost of an annual trout
fishing permit on the River Tweed
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Rottal Burn

', Vi i

Cumulative value over 25 years
= £455,088

OSAYA

Water of Leilth

Cumulative value over 25 years
=£1, 708, 907
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Remarks on the process

* CICES excellent for identifying ES and
associated benefits

* Big gap between identification and monetary

valuation

« Anthropocentric nature of ES definitions still
controversial

» Despite inherent assumptions valuation is a
useful tool to aid decision makers

D3R
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Disclaimer: Although funded through SNH the findings of this project are my
own and do not necessarily reflect the thoughts or stance of the organisation as
a whole on this subject.
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