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Listen to the ocean

An Introduction to
Natural Capital and
Ecosystem Services

Stefanie Broszeit, Mel Austen,
Tara Hooper, Caroline Hattam

PML |1

How much do you know about ES?

1. Are you familiar with the naiural cagital andior ecasysiem services apgroach?
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2. How gaod Is your undarstanding of thase cancepts?
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What would you like to learn in this workshop?

— Get a better understanding so they can be used in projects

— Better understand classification systems such as IPBES
— Include other services not only provisioning

— Use our environmental data in a more applied way
— Use of indicators and metrics

— Whatinstruments can be useful?
— Make management decisions that enhance ES and valuate possible
outcomes

— Assign specific economic value to services in particular cultural ES
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Learning objectives

By the end of the workshop you should have a better

understanding of:

» The concepts of ecosystem services and how they
relate to natural capital

* How you can use ecosystem services concepts in
your research activities

* How ecosystem service concepts can support
decision-making/management

* The meaning of economic value
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Ecosystem service concept

The value of the world’s ecosystem
services and natural capital
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UN, 2005
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UK, 2011

European Envieanment Agency

EU, 2013


http://uknea.unep-wcmc.org/Default.aspx

Various rather similar definitions of Ecosystem services:

‘Ecosystem services’ are the outputs of ecosystems from which people derive
b fits. (I i | Ec 2011 and Mil i Ec
Assessment, 2005)

“the aspects of ecosystems utilised (actively or passively) to produce human
well-being” (Fisher et al. 2009)

“The direct and indirect contributi of ec to human well-being. The
concept of ‘ecosystem goods and services’ is synonymous with ecosystem
services.” (The Economics of Ecosystems and Biodiversity: TEEB, 2010).

Ecosystem services are made up of tangible goods (e.g. food and raw
materials) and intangible services (e.g. the regulation of our climate and the
remediation of waste). (Hattam et al 2015)
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Defining Natural Capital & Ecosystem Services

Natural Capital
Our
environmental
assets: the

contain..

.. the processes
and functions
that occur within
them.
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Defining Natural Capital & Ecosystem Services

Natural Capital Ecosystem services

Our The components of the natural
e“""?“"“;““' environment that are directly useful to us.
assets: the B -
ocean, land, Ecosystem services are grouped into

three categories:

Provisioning: Food and raw materials
Regulating: Protection from harm and
extreme events (e.g. climate regulation,
flood protection, waste removal)

freshwater, air,
the species and
habitats they
contain..

.. the processes
and functions
that occur within
them.

- J
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Natural Capital Accounting

Natural capital: the elements of nature that directly and indirectly produce
value or b fits to people, includi species, fr land,
minerals, the air and oceans, as well as natural processes and functions.

Natural capital assets are a series of stocks, from which flows of ecosystem
services are generated

UK Natural Capital Committee

Defining Natural Capital & Ecosystem Services

Natural Capital
Our

Ecosystepggervices
The comp e natural
¢
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Ecosystem services are grouped into
three categories:

Provisioning: Food and raw materials

assets: the
ocean, land,
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Defining Natural Capital & Ecosystem Services

Ecosystem services \

Natural Capital

O“’. =l The components of the natural
:2:;:"";: environment that are directly useful to us.
ocean, land, Ecosystem services are grouped into

three categories:

Provisioning: Food and raw materials

Regulating: Protection from harm and
extreme events (e.g. climate regulation,
flood protection, waste removal)

Cultural: The way environmental

i ion shapes our i

(e.g. recreation, inspiration, heritage)

freshwater, air,
the species and
habitats they
contain..

.. the processes
and i
that occur within
them.
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Natural Capital

e.g. seafood, recreation, tourism, renewable:
Natural Capital energy, flood defences, climate regulation etc.

environmental

assets, Ecosystem Goods and
processes and services Benefits
functions

/

Provided by the natural
environment

Natural Capital Accounts

““Enabling organisations to gather natural capital information in a coherent and
comparable format will help both companies and policy-makers to make better
informed decisions about the management of natural capital assets.”

Natural Ecosystem Goods and
Capltal services Beneflts

| = ~ 1
Condition assessment Valuation
(quantity/rate and quality) (monetary & non-monetary)
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Natural Capital Accounts

“Enabling organisations to gather natural capital information in a coherent and
comparable format will help both companies and policy-makers to make better
informed decisions about the management of natural capital assets.”

Natural Ecosystem Goods and
Capltal services Beneflts

v‘r ‘v

Condition assessment Valuation
(quantity/rate and quality) (monetary & non-monetary)
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Natural Capital Accounts
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Natural Capital

J

Natural Capital
environmental

assets, Ecosystem Goods and
processes and services Benefits
functions

Other (capital)

Ecological End_Point

\ ) inputs:
' Financial
Human
Provided by the natural Manufactured
environment Social...
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Why are the distinctions important?

Natural Ecosystem Goods and
Capvtaj services Benefits

| - ~
Condition assessment Valuation

- extent (quantity, rate) - quantity (physical units)

- health (quality) - key aim: to determine value

- units: area, volume, frequency,
density, etc

- monetary
- other metrics for relative importance
(quantified or descriptive)
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Use of natural capital accounts

Natural capital accounts can complement other economic
measures such as gross domestic product (GDP).

GDP traditionally excludes ecosystem services provided by
nature.

A well-developed national set of natural capital accounts can:

« monitor losses and gains in our natural capital over time

« identify priority areas for investment and inform resourcing
and management decisions

highlight links with economic activity and pressures on
natural capital

Principles of NCA, Office of National Statistics, UK, 2017
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Evolving Millennium Ecosystem Assessment

frameworks and B
classifications | gcosystem service
typology

Ecosystem ser

Management/
restoration

Institutions & human
judgments determi
(the use of) services

Feedback between
value perception
and use of eco-

Framework for
application

Ecosystem services ) - system services
distinguished from f";"f_")’“e""" :;‘;;';;’“""g Ecosystems &
) abiotic) vs eg. L .
Ictving dinetin of 5 osstem s tal, Biodiversity
and intermediate ES (Fisher senyices (eg. 2011) ' Human wellbeing
| dand | thigs et al,, ' | (socio-cultural context)
i etal., 2009, Boyd an | > ' i structureor | —
{ Banzhaf, 2007) Lo o i [Function mi
A to policy 1| (eg.slow Service
refinement of framework and typology | water
1| passage, (e.g. flood- Benefit(s)
| 1| biomass) protection,
[ ' waste (G e,
International I National e.g. UK treatment) |; f;z; tourism | (econ) Value
F e.g. WTP for
Eu (inc. abiotic :)ﬂ?tecMn or
IPBES TEEB ‘ UN ‘ CICES National Ecosystem | | Natural Capital p:"é:::‘;mgﬂ’;yfjs‘:‘“ﬁfs‘me or (i)
(2017) (2010) I ! (2011) Committee
RatonalEcov e Modified from TEEB:
Assessment Follow on . . . .
(2014) The Economics of Ecosystems and Biodiversity (2010)
5 Physical and chemical inputs Other capital inputs  Pegple
Overall National Ecosystem Assessment Conceptual 4 P ekl g
Framework ﬂ
Drllvers i Chan.ge Intermediate ecosystem services Einal eco.sysiem Goods/Benefits
(Direct and Indirect) services

« Demographic, economic, socio-political, i

technological and behavioural i g"fal‘)f‘;g.’""“c?
* Management practices iodiversity
« Environmental changes

Safe recreational
water

.

Seawater

Nutrient detoxification

Cycling

Burial and
buffering of
— ollutants [Tk T Food d capture
medmed” production Fish & shellfish
Oxygenation mediated
and flushing nutrient

Raw material
Production
e.g. fishmeal

cycling
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Human wellbeing: ’

*Economic value Aquaculture

Ecosystem

Benthic BIOTURBATION

) - benthic Microbiall
Hzanh Value. | I ’ services production m:é'oa‘edy
Shared (social) value Ecosystems l Climate
Burial of of pollutants

oarton regulation

Control of Coastal flood

Flood

*Note that the term good(s) includes all use and non-use, material and non-material benefits from ecosystems 2. | sediment Wave buffering and storm e
that have value for people. G m'zgllnry and defence protection
stabil
UK Notional Ecosystem Assessment i W
i Benthic BIOTURBATION Austen et al NEA 2011
Physical and chemical inputs Other capital inputs  Pegple E ystem ser e framework
p and functi services Benefits EEA Common International Classification of
Ecosystem Services (CICES)
Maintenance 9
of biodiversity | Seaw_a'ler' Safe recreational
nce detoxification water
g 1 sural and Biophysical
© - Burial an structure or
2 | buffering of Food Wild capture process
& Microbielly ] production ish & shellfish (e.g. nutrient Function*
S | Oxygenation mediated cycling or Net (e.g. slow "
5 | and flushi nutrient - Prim: 0. Service
O | andflushing cyclin Raw material e UL
3 7ot sedime yeling A Productivity) passage, (e.g. flood- Benefit(s)
7 Production biomass) protection,
2 | bentnic e.g. fishmeal waste (eigioody
S| production Microbially treatment) fuel, tourism (econ) Value
5 mediated Limit pressures via etc) .0 WTP for
3 detoxification Carbon policy action €g.
T ewaror of pollutants ] protection or
1 Garbon ‘ ‘ products)
Sum of
Control of ) Coastal flood Flood pressures < ‘
sediment Wave buffering > and storm "
mobility and defence protection
‘ stabilty Haines-Young, R. and Potschin, M. (2013a): Common International Classification of Ecosystem Services
i Benthic BIOTURBATION Austen et al NEA 2011 (CICES): Consultation on Version 4, August-December 2012, EEA Framework Contract No EEA/IEA/09/003.
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Are classifications important and why?

¢ Continuous development of ideas (MEA was not hierarchical -
double counting)

¢ Many classifications are based primarily on terrestrial (e.g.
MEA)

¢ Need to incorporate marine specifically (for example, we talk
about sediments not soils)

¢ Important to adapt a classification to make it useful for a
particular study site

Marine ecosystem services
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Why use an ecosystem service approach?

« Linking ecosystem and economic models, decision support
tools

« Species may provide several services

Interdisciplinary approach allows consideration of different
aspects of the ecosystem

« Communicate with stakeholders and decision makers
« Help converge fisheries management and conservation

PROCEEDINGS B Valuing b

onserve marine resources?

rspb.ropalsocietypublishing. org

o 8 ®

Rachel 0. Cavanagh', Seetane Broszet’, Gaham M, Piling’, Susie M, Geant
Eugene | Murphy" and Melanie (. Ausen
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« Choosing and modifying a classification is an important
process in ES evaluation and should include stakeholders

* You may need to define the services to fit your case study
and questions!
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Marine ecosystem services

Biodiversity and
natural resources

Ecosystem
processes and
functions

Ecosystem
benefits and
values

Human
health and
well-being
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Approaches

* LITERATURE REVIEW — Understanding the system
— What habitats provide which ES?

*+ CONCEPTUAL FRAMEWORKS - ‘Mapping’ the system

— Using knowledge from different disciplines to create conceptual
frameworks to clarify ES provision

* VALUATION METHODS - Valuing the system
— What does valuation mean and entail?


https://www.pml.ac.uk/CoastWeb/Home
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Blue communities programme ( ) ggﬁ_‘munmes Structure — 12 Projects ( ) g‘ggﬂmunmes
* Four case study
partners: !
— Vietnam dence synhesi ol i | GGG
— Philippines ’
— Indonesia
— Malaysia

* Man and Biosphere
Reserve Programme
sites as case study
sites

planning

PML |1

Blue
Communities

« What ecosystem services
do tropical habitats
provide?

« 9 habitats (22 sub-
habitats)

« 20ES

Literature search ( )

This is necessary to

understand the
system, identify data
and link components

Conceptual model creation
Components of the - ¢

ecosystems == ‘ | st} 7

(charismatic > s

megafauna, S g
microphytes, fish) —

« Key processes and ‘ -
their links to
components y

* Linkto ES A

+ Key data sources and oot .

MSFD indicators



https://upload.wikimedia.org/wikipedia/commons/9/9a/Kelp_Forest_-_MBA_-_DSC06952.JPG
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How can models help u

Holistic view of the ecosystem
Find indicators to assess the ecosystem services

Discuss different management options with policy makers,
regional managers and stakeholders

Raspense pressure Spacies groue Process Seevica

Conceptual model
(pressure management)

Fuareomicamen

Broszeit et al. 2019
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UK: East Coast Marine Plan Area v

W, Pressures
B AR T

Services Benefits Servie Benefits

Measure Structure Processes
Food
provision
and leisure
Aesthetic
experience
Cutural
heritage

Measure Structure Processes

Gene pool
protection

Marine Wild fish and
mammal
abundance E——
breeding
populations

Ballast water
management

Charismatic
species

Foodweb
dynamics

Biological
A (04)

diversity.
(1)

Abundance of
NIS.
(02)

Bioremediation
f waste.
(Ds, D8)

Ballast water
management

Filter feeding
(pa)

Biological
checksand
balances
(D1, D2, D4)

Biotic raw.
materials
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Introduction to the case study sites
PML !
Group work

< Create a conceptual model (roughly) to link services to
components and processes

Include all information you have at the moment

» Relevant services

* Species

* Processes

* Pressures?

* Management options?
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Other approaches and tools

* EKN (ecosystems knowledge network): 14 tools currently
available
- ARIES
— InVEST
¢ Mostly based on mapping ES using basic habitat information
which is tricky in marine context
— Itis worth checking them sometimes to see if there are changes
— Look for publications that have used a particular tool to see if it worked!

* Marine Ecosystem models at different spatial scales
* Fisheries models — well developed approaches
* Bio-economic models
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Your case study site

What data do you have for the ecosystem service
assessment? (Species, habitat descriptions, environmental
data....)

Create a table listing the data and the services they may be
used to assess

What management is currently in place?

What pressures are important in your case study site?

PML

Friday 10th of January

Finish valuation
Any questions from yesterday or this morning?

Report back from case studies

Natural capital approaches in sustainable marine
management

Case study frameworks

Barriers to these approaches

Alternative approaches

Final discussion, wrap up and survey
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Barriers to overcome

Confusion in terminology

Not enough data (ecological and economic)

Spatial, temporal and problem specificity

Expense

Poor understanding — particularly of uncertainties and
aggregation issues

Inflexible regulatory frameworks

Application poorly documented

Expectations
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Thank you




