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NEA — Main Features

* Independent Assessment
— Expert Panel chaired by Prof R Watson and Prof S Albon
— Independent authors — over 500 involved
— Peer Review of all Chapters

 Status & Trends of UK Ecosystems & Ecosystem
Services

— Look back 60 years
— Look forward 50 years using 6 Scenarios

— Economic assessment
— Response Options
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Conceptual Framework of the UK National
Ecosystem Assessment

Human Well-being:
® Economic value
® Heolth volue

Shared (social) value

Figure 9 Conceptual Framework for the UK NEA showing the links between ecosystems, ecosystem services, good(s), valuation, human well-being, change
processes and scenarios. *Note that the term goods) includes all use and non-use, material and aterial benefits fom ecosystems that have value for paople
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Ecosystem Services

Cultural
services

Aesthetic, Spiritual,
Inspirational,
Educational,

Recreation, Tourism

Wild species diversity

Supporting services

Necessary for the delivery of other ecosystem services

Soil formation, Nutrient cycling, Water cycling, Primary production
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UK Ecosystems (Broad Habitats)

Mountains/Moors/Heaths Semi-natural grasslands Woodlands Enclosed farmland

Freshwater/Wetlands Urban (settlement) Marine
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Distribution of UK Habitats

Box 3. The UK's Broad Habitats
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The benefits that we derive from the natural world and its constituent
ecosystems are critically important to human well-being and economic
prosperity, but are consistently undervalued in economic analysis and
decision-making

Ecosystem and ecosystem services are constantly changing, driven by
societal changes — demographic, economic, socio-political,
technological and behavioural — which influence demand for goods and
services and the way we manage our natural resources.
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Ecosystems and their services have been directly affected by conversion of
natural habitats, pollution of air, land and water, exploitation of terrestrial,
marine and freshwater resources, invasive species and climate change

From the late 1940s onwards, emphasis in the UK was placed on
maximising provisioning services to meet human needs for food, fibre,
timber, energy and water

While productivity increased, there was a decline in the delivery of a wide
range of ecosystem services, particularly those associated with biodiversity
and air, water and soil quality

Changes in national policy and legislation, latterly often driven by EU policy,
along with technological developments and changing attitudes and
behaviour, have led to improvements in some ecosystem services,
particularly in the past 10-20 years

UK National Ecosystem Assessment

Relative importance of Broad Habitats for Ecosystem
Serwces and overall direction of change since 1990
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Trends in UK Ecosystem Services (physical measures):
1945 to present

Since 1945:
» Substantial increases in provisioning (food) services
» Decreases in many other ecosystem services

Last 10-20 years:

*Some services still declining rapidly, especially some
aquatic systems

*Others show a reduced rate of decline

*Others have begun to improve, especially woodlands

2010 status:

*About 35% of services are still declining (some from
already low levels)

*About 20% are improving

*Remainder constant or unclear
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Increased Yield of Wheat from 1945-2010

Yield (fonnes/hectare)
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1940 1950 1960 1970 1980 1990 2000 2010
Year
Figure 1 Average yield of wheat in the UK from 1945 to 2010. Source: Defra

(2010). @ Crown copyright 2010.
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Farmland Bird Index between 1970 and 2009

2000 2010

1970 1980 1990
Year

Figure 3 The UK Farmland Bird Index, 1970 to 2009, calculated on data from
19 individual farmland bird species. Source: RSPB, BTO, JNCC, Defra (2010). )

Decreased Landings of Fish between 1960 and 2008
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Figure 2 Landings of fish and shellﬁsh into the UK by UK and foreign vessels
between 1960 and 2008. Source: MMO (2010). N




Proportion of Finfish Harvested Sustainably
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Figure 4 Propotion (%) of harvested finfish stocks around the UK which
are at full reproductive capacity and harvested sustainably, 1970 to 2008.
Source: Armstrong & Holmes (2010), CEFAS. © Crown copyright 2011.

L. /

Importance and Trends in Drivers Affecting Habitats
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Importance and Trends in Drivers Affecting Services
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Despite improvements many ecosystem services are still far below their
full potential — often as a consequence of long-term declines in habitat
extent or condition, or both — and some continue to deteriorate, with
adverse impacts on human well-being

A growing population and the increasing impacts of climate change
mean that the future is likely to bring more challenges.

The UK will remain an active trading nation, with substantial flows of
biomass across its borders, generating a substantial ecological
‘footprint’ overseas and continuing to be affected by social, economic
and ecological changes elsewhere
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Projected Changes in Precipitation and
Temperature by 2060: High Emissions Scenario
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UK Dependence on non-UK Ecosystems
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Figure 15 Source of biomass (millions of tonnes) imported into the UK by Biogeographical Realms in 2008,
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UK National Ecosystem Assessment: Key Messages 4

Reversing declines in ecosystem services will require the adoption of
more resilient ways of managing our ecosystems, and a better balance
between production and other ecosystem services — one of the major
challenges is to increase food production, but with a smaller
environmental footprint through sustainable intensification.

Contemporary economic and participatory techniques allow us to take
into account the monetary and non-monetary values of a wide range of
ecosystem services. These techniques need to be adopted in everyday
decision-making practice.
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Failure to include the valuation of non-market goods in decision-making
results in less efficient resource allocation, with negative consequences
for social well-being. Recognizing the value of ecosystem services
would allow the UK to move towards a more sustainable future, in which
the benefits of ecosystem services are better realized and more
equitably distributed.

Exploring some of the plausible futures open to us shows that there is a
huge range of potential outcomes for the state of the nation, its people
and its ecosystems in the coming decades. Decisions that we all make
now and in the immediate future will have a major impact on these
outcomes




Implications of Storyline on Ecosystem Services

Pleasant Land

Implications of Storyline on Ecosystem Services
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Figure 21 Preliminary comparison of storylines in terms of the projected trends in ecosystem services. Bars sf




Economic Analysis of UK Natural
Environment and Ecosystem Services

Why bother?

» Free, competitive markets are highly efficient allocators
of market priced resources

« But many high value sectors of the economy and many
major sources of wellbeing rely upon natural
environment resources whose market prices are either
poor reflections of value or entirely missing

« E.g. Water quantity and quality, flood defence, recreation
and tourism, fisheries, forestry, etc.

» This makes it very likely that decisions are not optimal
and do not maximise values

+ It also means that, in the longer term, decisions may not
be sustainable.

Conceptual Framework for Valuing Ecosystem

Services
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NEA: Ecosystem Service and
Environmental Resource Related Goods

Food production (agricultural, marine, othér)

Biodiversity: Use valugs (pollination, pest co

Valued via adjusted
trél market prices

wildlitd, spol

) Valued via

Biodiversity: Non-use values (existence values COntribfuti?n to
ouipntl

Raw materials (timber, aggregates, otfjer) Valued via avoided

Climate regulation (carbon storage, GHG) costs

Water quantit EM Valued via observed

Flood prevention (inland and coastil) behaviour

Pollution remediatio :
Valued via stated
preferences

Amenity values (landscape, urban greenspace,
climate amenity, etc

Recreatio d touris
nvironmental eftects upon hea

h

Decision support: Impact of options on market

and environmental values (farm output)

Baseline World Market Nature at Work
(2000) Scenario (2060) Scenario (2060)

Change in FGM (£/ha/yr)

B | ARGEST LOSSES
-

Baseline FGM (£/ha/yr)

= LOWEST

-
B HIGHEST == | ARGEST GAINS

NO CHANGE




Decision support: Impact of options on market
and environmental values (greenhouse gases)

World Market Nature at Work
Scenario (2060) Scenario (2060)
7T 4 A
T 5

Change in GHG emission
values (£/ha/yr)
- =60
40 to -60
220 to 40
Oto-20
Oto 20
20to 40
T 40to 60
[ =60

Decision support: Impact of options on market
and environmental values (recreation)

World Market Nature at Work
Scenario (2060) Scenario (2060)

Loss 500 - 1000

Loss 100 - 500 - .

Loss 10 - 100 Change in recreation value
Loss -Gl 10 (£'000/5km cell/yr)

Gain 100 - 500

Gain 500 - 1000

Gain >1000




Decision support: Impact of options on market

and environmental values (urban greenspace)
World Market Nature at Work

‘Workd Market
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Decision support: Distribution of effects
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Economic Implications of Storylines

each of the UK NEA Scenarios (low climate ct

GF GPL LS NS NW WM * Chanqe in total Great Britain farm gross margin.

: 1 Change from baseline year (2000] in annual costs of
ﬂ?&:?.ag"wlwral it 20 | 290 | 350 | 680 | 510 | 420 | qgreenhouse gas (GHG) emissions from Great Britain
terrestrial ecosystems in 2060 under the UK NEA Scenarios
Mon-market GHG emissions t 800 | 2410 <100 | 3590 | 4500 | -2130 | (millions £year); megative values represent increases in
annual costs of GHG emissions
Non-market recreation 570 | 6100 | 1540 | 4490 | 24170 | 5040 | ¥Annualvalue change forallofGreat Bitan.

§ Undiscounted annuity value; negative values indicate
Non-market urban greenspace§  -1960 = 2350 2160  -9940 = 4730 24000  lossesof urban greenspace amenity value.

§We acknowledge some double counting between urban
Total monetised values § 3170 10,570 3,950 -1180 32,980 -20,670  recreation and urban greenspace amenity value. Further
data is needed to corect for this,

Rank: Market values only 4

Rank: All monetary values 4

Decision support: Ranking of option values

Market &
environmental values
. National Security (NS Nature At Work (NW)
World Markets (WM) \ // Green & Pleasant Land (GPL)
Local Stewardship ( LS . Local Stewardship (LS)
Go With the Flow GWF,

Go With the Flow (GWF)
Green & Pleasant Land 8\ National Security (NS)

Nature At Work (NW) . World Markets (WM)

Market values only
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Targeting policy: CBA of competing land uses
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Comparison with untargeted present land use

UK National Ecosystem Assessment: Key Messages 6

A move to sustainable development will require changes in individual
and societal behaviour and adoption of a more integrated approach
to ecosystem management

This will require an appropriate enabling environment (regulations,
incentives and behaviour change) and the involvement of a wide
range of different actors, including government, the private sector,
voluntary organizations and civil society at large
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What is needed to promote the ecosystem
approach?

+ INTEGRATION: responses that are initiated within a single sector
often impact on other sectors and services; key element of
ecosystem service based thinking

« THINKING ACROSS SCALES: spatial and temporal

+ COLLABORATION: responses may be initiated by particular
actors, but usually require engagement with others; collaborative
partnerships between stakeholders

+ MULTIPLE RESPONSES: require a mix of approaches, e.g.
legislation and regulations supporting attitudinal changes,
underpinning markets and incentives, technological innovation and
voluntary compliance

Actors and Response Options

Tier 1: Foundational Tier 2: Enabling Tier 3: Instrumental

Technokogies & practices

Responses

organisaions i M B Private lond & marine managers
§ ; i B Citizens & communifies

Figure 23 Cascade of responses. Knowl




Conclusions

We already have enough information to manage our ecosystems more
sustainably and good evidence of the benefits of doing so

Nonetheless improving our understanding of how changes in our
ecosystems, in particular halting the loss of biodiversity, influences
the delivery of services remains a priority

Finally, while we have illustrated how considering both the market and
non-market benefits from ecosystem services can influence
economic prosperity, we have to explore ways of also taking account
of benefits to health and social values in decision making.

Plans are being discussed for a follow-on phase to the NEA
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