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“Moais




"The real mystery of Easter Island is
not how the strange statues go
there..... but why Rapanui did not
react in time.”

UNEP “"Home", 2012



Reacting “In Time”
= Ability to anticipate and manage crisis

= |s EIA the appropriate tool?
o Whether or not?

o If not, how to shape/reshape it to be.



Nowadays ... Reacting to “What”

» Threats undermining human sustainability
o Climate change
o Biodiversity loss
o Nutrient cycling

“Loss of species and climate change are the two great challenges
facing humanity this century. The Red List addresses both, by
letting us know the extinction risk faced by all species, including
climate change, in that assessment. The results are clear, we must

act now both on biodiversity loss and climate change,”

Lee Hannah, Senior Scientist, Climate Change Biology, Conservation International



b b}

Are We in Danger? A5 IE 8 % /G PP 2

A safe operating space for humanity

Identifying and quantifying planetary boundaries that must not be transgressed could help prevent human
activities from causing unacceptable environmental change, argue Johan Rockstrém and colleagues.
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Figure 1| Beyond the boundary. The inner green shading represents the proposed safe operating
space for nine planetary systems. The red wedges represent an estimate of the current position for
each variable. The boundaries in three systems (rate of biodiversity loss, climate change and human
interference with the nitrogen cycle), have already been exceeded.
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PLANETARY BOUNDARIES
Earth-system process Parameters Proposed Current Pre-industrial
boundary status value
Climate change (i) Atmospheric carbon dioxide 350 387 280
concentration (parts per million
by volume)
(ii) Change in radiative forcing 1 1.5 0
(watts per metre squared)

Rate of biodiversity loss Extinction rate (number of species
per million species per year)
Mitrogen cycle (part Armount of N, removed from 35 121 0
of a boundary with the the atmosphere for human use
phosphorus cycle) (millions of tonnes per year)

- Biodiversity Loss — 100 to 1000 times natural rate

* Nitrogen & phosphorus cycle — “Extracting” N & P from atmosphere
& rock -> lakes & seas

Source: Rockstrom et.al. 2009, Nature



"SSAVHIEASR - N BEERRE - MARN-NON

LUC BESSO! YANN ARTHUS BERTRAND

EiF50TER RS AR RARME L TARE

\ o xemmnmmunonsmrexe SR o <7 7 2

GURPlRT

s “OUR PART RiINER" HERERS

RE AT

gﬂElﬂﬂI*Hﬁ—ﬁﬂ
| ASEFKiSHR
jERsiEm s -1 S
S1F - RS T ISERARE, EH505 M ERIE,
A A S AR = BB
TEBAFEHEL SR, EEEEENNELTEONLEIIBE LEOT LA,

MBNENERRRA : BHREN—EARE, SEMPRINRE K,
i R0 AR FEHTFE -

5% - MR, ERFZERTE - FHRFER-LSRNSNLRs.
* AETR A BRSO UE A | SREE R TR < BT R ) b 5] R
P—BRAARRMNEEHRIOAREMAMR, HEEATROEEURE T,

TR MIE  RIENT PIRG: B R

#44. PO’ '© DOMO MEDIA
. vt sicae ARMAND AMAR e v o CLENN CLOSE scasover ISABELLE DELANNOY  YANN ARTHUS B
T YEN LE VAN counprsr ISABELLE DELANNOY TEWFIKFARES YANN ARTHUS-BERTRAND s YEN LE
pACoRp e cuses oreeon TANGUY THUAUD raostcrsr weusces JEAN DE TREGOMAIN
www.home-2009.com www.youtube.

Euro

e ] @;nz I

DIGITAL

rAREMEMAHE  ISRC CN-F18-1
St i ¥ (201000238 E#iRF21-2008

o PR Z SO A R B




“The most unigue feature of Earth is the

existence of life, and the most extraordinary
feature of life is its diversity.

Approximately 9 million types of plants,
animals, protists and fungi inhabit the

Earth. So, too, do 7 billion people. ”

Bradley J. Cardinale et al. 2012. Nature
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News Headline —
Washington Post 15 August 2019

“July was Earth’s hottest month since records
began, with the globe missing 1 million square
miles of sea ice.”

July 2019

Global average
surface
temperatures
during July 2019
compared to the
1951-1980
average.

www.BerkeleyEarth.org Credit: Berkeley

Temperature
10 Anomaly (° C) Earth




Breaking and Melting Ice Caps

Source: US Geological Survey



ca

o T

‘ﬂ_'l- ;;.ﬁ:._ 'bY '

-

Bra burg National Geographic I00 Best Pictures
"©200 Ggogrqﬂ-,i:%m All rights reserved. Collector’s Edition Vol. |




Area to be Inundated ;K EH I gEa;2H0h S

Fort Lauderdale, Florida with 1.2 metre sea-level rise
More than 150 million people live within 1 metre of high tide level
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ooding Everywhere




“The significance of biodiversity for human

wellbeing was recognized 20 years ago with
the formation of the Convention on
Biological Diversity — an
interqovernmental agreement among 193
countries.

Bradley J. Cardinale et al. 2012. Nature



IJUCN Red List Report
18 July 2019
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Humankind accounts
for the loss of 30000
species, none of
which we can afford
to lose.
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“The loss of these species would deprive billions of people of a
critical source of food and income, and could have knock-on
effects on entire ecosystems. To halt these declines, we urgently
need policies on the human use of freshwaters that allow for the
needs of the many other species sharing these ecosystems.”
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https://www.iucn.org/news/species/201907/unsustainable-fishing-and-hunting-bushmeat-driving-iconic-species-extinction-iucn-red-list
https://www.iucn.org/news/species/201907/unsustainable-fishing-and-hunting-bushmeat-driving-iconic-species-extinction-iucn-red-list
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https://www.iucn.org/news/species/201907/unsustainable-fishing-and-hunting-bushmeat-driving-iconic-species-extinction-iucn-red-list

“There is mounting evidence that

biodiversity increases the stability of
ecosystem functions through time.”

Bradley J. Cardinale et.al. 2012, Nature




“The majority of models indicate alarming

consequences for biodiversity, with the
worst case scenarios leading to extinction
rates that would qualify as the sixth mass
extinction in the history of the earth. ”

Celine Bellard et.al., 2012, Ecology Letters



Plastic Pollution —
National Geographic Images
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Plastic bottles choke the Cibeles fountain, in central Madrid.



Plastic Pollution -
National
Geographic
Images

Trapped in a plastic bag
at a landfill in Spain, this
stork has a lucky escape
- the photographer later




National Geographic Images

.............

the Mediterranean, off the coast of Spain.



Plastics In Rainwater, Plastics In
Snow, Plastics In Our Food,
Plastics Everywhere

Source: Steve Hanley, 15 August, Facebook



The Interlocking Physical,
Biological & Human Systems
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Source: Richard H. Moss et.al. 2010, Nature



It is About Human Survival

“As biodiversity is degraded, human
society becomes more vulnerable,
because options for change are
diminished.”
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Uneven Impacts of Climate Change

= “Africa - the continent most vulnerable to the
Impacts of projected changes because poverty
limits adaptation capabilities.” (IPCC 2001)

= “The high sensitivity of food crop systems in Africa
to climate is exacerbated by additional constraints
such as heavy disease burden, conflicts and
political instability, debt burden and unfair
iInternational trade system.” (Andrew Challinor et.al.,
2007, Climatic Change)
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A million people fled their
homes and farms due to
drought



How Effective is EIA in Addressing The
“Double Jeopardy”?

= Ability to anticipate, prevent and suggest
measures to manage the impending crises

= |s EIA the appropriate tool?
o Whether or not?

o How to shape/reshape it to be.



How Effective is EIA in Addressing
These Threats?

= How many |A practitioners are involved
directly In:
o Climate change: UN - IPCC?
= Biodiversity: UN — Biodiversity Convention?

= How many of our publications have been
cited in their reports”?



EIA Has Been Evolving:
From Project EIA to SEA

» There are three turning points:

o Focus: from “projects” to “programs, plans &
policies”

o Consideration of alternatives

= Capacity and institutional analysis



15T Turning Point: Changing Focus -
PPPs

= Policy: guiding intent, defining goals, objectives and
priorities, setting directions

= Plan: strategy or design to carry out a general or
particular course of action, incorporating policy ends,
options and ways and means to implement them

= Programme: schedule of proposed commitments,
activities or instruments to be implemented within or by
a particular sector or area of policy
(UNEP 2002:499)



The 2" Turning Point — Alternatives

“Thérivel and colleagues (1992:19-20), for
example, defined SEA as:

The formalized, systematic and comprehensive
process of evaluating the environmental impacts of
a policy, plan or programme and its alternatives,
including the preparation of a written report of the
findings of that evaluation (emphasis added)’



2"9 Turning Point: Alternatives

The EU Directive asks for:

“Reasonable alternatives taking into account
the objectives and the geographical scope
of the plan or programme.”



Alternative Options

= WHY? |s there a genuine need?

» WHAT? What can be done to meet the
need?

» WHERE? \Where should the proposed
developments be located?

= HOW? In what form and design should the
development be carried out?

Adapted from Rob Verheem



3'd Turning Point: Capacity and
Institutional Analysis

Assessing institutional governance

Review of a country’s environmental management and
governance systems, legislative framework and analytical
capacities

Strengthening institutional governance

Support to increase social accountability and governance
Adaptive learning — ensuring continuity in SEA processes
Policy alignment and integration

Adapted from OECD DAC (2006)



Capacity and Institutional Analysis

The Chinese Medicine Analogy:
« Building up the body

« Understanding the context

* Enhancing circulation

 ldentifying the critical points

Source: OECD DAC (2006)



How Is Impact Assessment Usually Done with
Respect To ...

S =24 Climate Change
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EIA Mitigation Hierarchy

More Preferred

 Avoidance — need?
alternatives alignment &
design

* Minimization of impacts
« Mitigation of residual impacts

« Compensation



Focus — Difference between
Conventional and Climate Change IA

Baseline Exposure
Impacts Damage
Mitigation Recovery




Common Approaches to Address
Climate Change

= Mitigation: limiting global climate change
through reducing the emissions of
greenhouse gases (GHGs) and
enhancing their sinks

= Adaptation: moderating the adverse
effects of unavoidable climate change
through a wide range of actions



Climate Adaptive Capacity Enhanced by

* Coping at the economy-wide level (economic
restructuring)

« Adaptation through planning/engineering
« Adaptation through social protection

« Adaptation through ecosystem protection

— In recognition of the linkages among livelihood, well-being of the
poor, and the resilience of ecosystems

Source: IFC, 2010



Adaptation: Areas to be Inundated In
Pearl River Delta with/without Levees
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Model of Human Response
to Climate Change

Ada pt ability

Adapted From: Nina Lam, Louisiana State University



Vulnerability

= The degree to which a society is
susceptible to, or unable to cope with,
adverse effects of climate change,
including climate variability and extremes.

= Vulnerability is a function of the character,
magnitude, and rate of climate variation to
which a system is exposed, its sensitivity,
and its adaptive capacity.



Vulnerability to Climate Change
— South East Asia

Legend

Climate Change Vulnerability
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Climate change vulnerability of Southeast Asia
(Source:Yusuf and Francisco, 2009)




Vulnerability — Spatial
Differences in Florida




Model of Human Response to
Climate Change

Adaptabl/lty

4 !l
: Reduce vulnerability :
(adaptation) I

Reduce exposure (mitigation)

Adapted from: Nina Lam, Louisiana State University



Proposed Actions — Difference between
Conventional and Climate Change IA

Minimize

Mitigate

Reduce Exposure
(Mitigation)

Compensate

Adapt

Build up
Resilience




China’s Pledge at
Paris 2015

» Peaking of CO2 emission on/before
2030

= Lower CO2 intensity per GDP by 60- (2015)
65% from 2005

* |ncrease RE in primary energy
consumption by 20%

» |ncrease forest stock by around 4.5
billion m3 from 2005 level

China's Policies and Actions on
Climate Change

The National Development and Reform Commission

November 2015




Conventional Approach

Impact assessment

Emissionsj«-®

Concen-
trations

1 |
Climate
change

Mitigation

Exposure | Sensitivity

e | l

Impacts
of climate change

Figure 3. Conceptual framework for a (climate) impact assessment.

Source: HANS-MARTIN FU~ SSEL1,2 and RICHARD J. T. KLEIN2, Climatic Change (2006) 75:
301-329




From Impact Assessment to Capacity
Analysis

Adaptation policy assessment
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Tasks New to IA Profession

= Adaptive capacity analysis
= Vulnerability analysis
= Recovery capacity analysis

= Based on understanding and analysis of
o Context
o [nstitution
o (Governance structure
o Social structure



How Is Impact Assessment Usually Done with
Respect To ...




“The study confirms the lack of a consistent
quality in current biodiversity assessments,
.... the term biodiversity 1s seldom used in
today’s EIA practice, and its scope and
meaning are not defined.

Most EISs consider species and local
habitats, .... they rarely consider the
ecosystem level.”

M. Gontier et.al. 2006, EIA Review
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Current
Emphasis of
Biodiversity
Assessment

Source: John D. Pilgrim et.al. 2013,

Conservation Letters

(i) Assess biodiversity conservatlon concern (Table 1)
Vulnerability: are already-threatene 5
Irreplaceability: are large propo

(ii) Assess residual impact magnitude
hat is the |nTpr {
D  feature is impact

Duratlun how long will impacts last?

(|||) Assess offset opportunlty
Natural distributio i = d where d o naturally fe
Functional area: do | quiring offsets) perform any geograph

Availability of offset options: a mparable, additional offsets available for
biodiversity to be offset for appropriate timescales?

(iv) Assess offset feasibility
Confidence in offset delivery techniques, adequacy of plans: how li are offset methods
(e.g. restoration or conservation) to lead to required biodiv
Offset implementation capacity: timplpmenter:- likely to d:
Developer r.apauty are dev

(v) Combine residual impacts (ii), offset opportunity (iii) and offset
feasibility (iv) to categorise likelihood of offset success (Table 2)

(vi) Combine biodiversity conservation concern (i) and likelihood
of offset success (v) in a burden of proof framework (Fig. 2)

OFFSET AREA DEVELOPMENT AREA

IMPLEMENTATION




Emphasis of Current Biodiversity
Assessments

= /mpacts: e.g. habitat loss, fragmentation
= Mitigation: e.g. road ecology

= Compensation: ecological equivalence,
biological offset

= Jechnical constraints:

o The impact of biodiversity on any single
ecosystem process is nonlinear

= Uncertainty in upscaling impact from habitat to
ecosystem level



“Biodiversity increases the complexity and
realism of experiments, .... not enough to
move biodiversity research towards better

forecasting.

We need sets of models and statistical tools
that help us move from experiments that detail
local biological processes to landscape-scale
patterns where management and policy take

place

Bradley J. Cardinale et al. 2012. Nature
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Interlinkage Between Biodiversity
Loss, Ecosystem Function,
Services and Global Change
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Source: Bradley J. Cardinale et. al. 2012, Nature



Tasks New to IA Profession -
Biodiversity
= Tasks already with some experience

o Habitat disturbance and restoration
o Offset

= Tasks with limited experience

o |mpacts on Ecosystem functions and
Ecosystem services

o |nternational trade
= Supply chain



Actions Called For

= Reversal of trend of biodiversity loss —
trade and supply chain

= Restoration of damaged habitat and
ecosystem

= Knowledge of effects of biodiversity loss
on ecosystem functions and services



“Adaptation to human-induced change in
climate has largely been envisioned as
increments of these adaptations intended to
avoid disruptions of systems at their current
locations.

In some places, for some systems, however,
vulnerabilities and risks may be so sizeable
that they require transformational rather than
incremental adaptations. ”

Robert W. Kates et al. 2012, PNAS
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on Easter Island

“Moais




Take — away Messages

Earth under double jeopardy, some damage
IS done, need to avoid tipping

Conventional EA approach is not well
positioned to address challenges of Climate
Change and Biodiversity Loss

|A profession has to reshape our tool and be
more pro-active and policy oriented

New approach called for:

= Climate change: recovery, resilience

o Biodiversity: trend reversal, restoration,
ecosystem scale



“By failing to prepare, you are
preparing to fail.”
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Benjamin Franklin
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