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Table 1: Proportion of SRI relative to total managed assets

2012 2014
Europs: 49.0% 58.8%4
Canada 202% 813%
United States 11.2% 17.9%
Austraiia 12:5% 16.6%
Asia 0.6% 0.8%
Global 21.5% 302%

(i : The Gicbal Susiainables vesiment Bevies 2014 )
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Framing of Current Climate Change Policies

Policy area

Theoretical
Framing

Example policy

Example target

Carbon pricing

Neo-classical
economic theory

EU Emissions
Trading Scheme
(ETS)

21% reduction in
EU ETS sector
emissions by 2020
(compared to 2005}

Support for R&D,
demonstration
projects and early
commercialisation of
clean technologies
(Supply-focused)

(Neo-classical)
innovation theory/
(evolutionary)
innovation
systems theory

Feed-in tariffs for
renewable energy
technologies in
many EU countries

20% share of final
energy from
renewables by
2020

Overcoming Behavioural Incentives to take up | 20% reduction in
institutional and economics (cost effective) energy
non-market barriers energy efficiency consumption by
to deployment improvements 2020
(Demand-focused)
Adapted from Foxon and Andersen (2009) =
& 10-2

Sustainability as a Balance between Efficiency and Resilience

Sustainability
100% 4

Window of Viability

I " %
Towards brittleness § v Towards stagnation

[Too little diversityl 3. & [Too little efficiencyl

Real-life ecosystems

Greater Resilience

_
0% Greater Efficiency |streamlining)

>

Diversity & Interconnectivity

*Diversity: Existence of different types of agents acting as nodes in netwark
«Interconnectivity: Mumber of pathways between agent 3
Ligtaer. Wanowicz, and Goerner (2008}
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Defining and Measuring Efficiency and Resilience

e Efficiency
— Conventional measurements
¢ Resilience

— Short-term adjustment of the operation for
coping with abrupt events

— Long-term transformation for dealing with
structural changes
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Principles for Building Resilience in Social-Ecological
Systems
*Maintain diversity and redundancy
*Manage connectivity
*Manage slow variables and feedbacks
e Foster complex adaptive systems thinking
*Encourage learning
*Broaden participation
e Promote polycentric governance systems

(Biggs, Schluter, Schoon, 2015)
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meEBWE T,

BHEMIZED L) IOV EZONEZNEV) LT, V¥ Uy ry— £V a— Vb, ¥4~
VTA SRR ER T LN L) Vo ERS VA VATE TR LW IR TT (EH10 - 9).

Maintain Diversity and Redundancy

* Diversity and redundancy provide options for
responding to uncertainty and surprise.

* Systems with many different components (e.g., species,
landscape types, knowledge systems or institutions)
are generally more resilient than systems with few
components.

* Redundancy provides “insurance” within a system by
allowing some components to compensate for the loss
or failure of others.

* Redundancy is even more valuable if the components
providing the redundancy are themselves diverse, and
thus react differently to disturbance.

Hill Clarvis, Bohensky, and Yarime (2015)
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Manage Connectivity

* Connectivity is the structure and strength of
ecological and social interactions. High levels of
connectivity can facilitate recovery after a
disturbance, but can also increase the potential
for disturbances (such as disease) to spread
across the entire system so that all components
of the system are impacted.

* Connectivity can therefore both enhance and
reduce the resilience of social-ecological systems
and the ecosystem services they produce, and
thus needs to be well managed.

Hill Clarvis, Bohensky, and Yarime (2015)

&#H10—-10

CHEEENIZES RO RVOTTN, 4559 EMfExiToTwasZ lid, 2HL7cLY
VLV ADTAF T o, E9R01LT7A4F Y AZORIToNENEVS ZETT (&R 10 -
11, 12), EARMIZIZ, ZRREEZER T LA, IUREZHST L2, et )~ A — V3520,
TA—=F Ny 7 OlEE2 ) A =TT E0LREORETY,

Hhllizg—=r7 - FHEEDLHIRET L0 TT (&R 10 - 13).

B, EIRSTBMEILTAZ LN TE 2L V)BETT (B8 10 - 14),

T, BoLFTAN= T4 EED) T34, BERREDOHMAZ, HILFEEN L OhEK-
TBLEI R, ZHIVI) VAT LAONERELZH LT, WHAWALRFEHFIZHHIETE L, £ I) KR
Dy MYy s HNF Y REC) FEmASREIFEICL SR ENTWD L) I E T, (BF 10 -
15),

FEHWICHRMTED Y T, ZH)VIFHIZEIR>TLIY I VA, HIZ774F v A0k
CHIHEL LAATETTELZDL V) MENSH ) 5 (BF 10 - 16).

CHIEPWCOAORELR—FEZHLTWAL, TV F - NV T REVWHWS R ERIFER b it
HEmLTWbEZATYT (ER10 - 17),

By &4 3 BTG TR S5 3 MERER Kt REECOTAFAY— - ) F s ay
DL, 74X - F VTV OMEDPTZALZAHESNTETC, T2 EDLH T A~
ATEL L) BHEMAPTEL2O0 LV FED, BUEHER SN TWLEZATY (B 10 - 18),

REY 77 AF Y ACELTL, RESfTOL ) R 2A 00, FY )74 23 5HEE T, »

88



Manage slow variables and feedback

* SES tend to exist in different configurations of regimes,
each of which provides a unique set of ecosystem
services.

+ Changes in the underlying slow variables govern shifts
in the system from one regime to another (such as
when a clear lake becomes polluted).

* Managing slow variables and feedbacks is often crucial
to keep social-ecological systems “configured” and
functioning in ways that produce essential ecosystem
services that people depend on.

* Shifts into a different configuration or regime can be
extremely difficult to reverse.

Hill Clarvis, Bohensky, and Yarime (2015)
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Foster complex adaptive systems thinking

* Complex adaptive systems (CAS) thinking is a
mental model for interpreting the world that
appreciates the complexity of SES.

* Acknowledging that social-ecological systems
are based on a complex and unpredictable
web of connections and interdependencies is
often essential for designing management
actions that can foster resilience.

Hill Clarvis, Bohensky, and Yarime (2015)
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Encourage Learning

* Because knowledge of SES is always partial and
incomplete, learning and experimentation
through adaptive and collaborative management
is an important mechanism for building resilience
in social-ecological systems.

* Learning ensures that different types and sources
of knowledge are valued and considered when
developing solutions, and leads to greater
willingness to experiment and take risks.

Hill Clarvis, Bohensky, and Yarime (2015)
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Broaden Participation

* Participation, or the active engagement of
relevant stakeholders in the management and
governance process, can support transparency,
enable knowledge sharing, build trust, create a
shared understanding and uncover perspectives
that may not be acquired through other scientific
processes.

* Participation can also promote understanding of
system dynamics and facilitate collective action to
implement or respond to SES change.

Hill Clarvis, Bohensky, and Yarime (2015)
&#H 10— 14
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Promote Polycentric Governance Systems

* Polycentricity is a governance system comprising
multiple autonomous governing bodies, which interact
with one another both horizontally and vertically.

* Collaboration across institutions and scales improves
connectivity and learning across scales and cultures.

* Well-connected governance structures can swiftly deal
with change and disturbance because they are
addressed by those with the greatest agency and
capacity to respond in a particular place and time.

Hill Clarvis, Bohensky, and Yarime (2015)
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Disaster and Climate Resilience (DCR) Interventions

Prepareduess or Respouse Stage DCR Inter

Disaster loss acconnting systems; building institutional capaciry: risk

assessment and identification; early warning and predietion systems;
Awareness advocacy. education and awareness raising. climate change

modelling: seasonal climate forecast models: climate change

allowances for structures.

Land-use planning: catchment & ecosystem management;

community relocation; contingency planning: hazard zoning & hot

spot mapping: water demand management and efficiency: rain &
Prevention groundwater harvesting/storage systems: structural and

Reduce
Hazards

and Exposure 3
D non-structural flood controls (grey and green. i.e.. mangrove

planting. forest & wetland management): disaster proof livelihoods

against unpredictable disasters and changing climates,

Preparing evacuation plans; incentive mechanisms for individual
actions to reduce L preparing ev ion plans: improved
agriculiural and pastoralist techniques and diversification; strengthen
altemarive and resilient livelihoods.

Preparing/Reduction

Lstablishing branch disaster response teams: tracking displacement

Response during crises: managing evacuations to reduce impacts of disasters;
Respond e . 7 e Ei § "
eV Tehe
and Repair Post di 1‘ 1 e livelihood 1
N Osl disasier L 1V SUPPOT
Repair v b

and recovery.

Hill Clarvis, Bohensky, and Yarime (2015) 18
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Investor Priorities Aligned with DCR Financing Instruments

Financial return

|luhlhi

Parametric
Insurance

ART (CAT Bonds,
weather derivatives)
Contingent det,
emergency loans

Sodial andor
environmentalimpact
Govemments Charities |
Fiscal [tanes, fees) | | Foundations
Budget Philanthrogic Capital
contingencies, Donoe Aelief
rellocations Relief PPCs
Reserves
Contingent debt
Faciity

Hill Clarvis, Bohensky, and Yarime (2015)
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Financial Institutions, Instruments, and Risk-Reward Requirements 1

Rick—Revard  Poteatial Iastramests and Specific

Tovestors Optians for Resillnee Investiments Addressing Resilience Principles and Financing Requivements
Soicnure resifemce-rupporting assers thar ccn be maiched with
- Ciramts, revenue. geeraling mechanime,
deuation miﬁm - Doresilicace programs cubody idess of adaptive management i
Charfties,  Noexpetationof  Seed capital o plags allow trial-and-emror appeoackes? (6]
Foundinioas, recoveryof « Vesmse ::I:o':mm:ilh = Doresilience proprams ivolve asd inteprate actors a0d inssmuions
NGOs. CS0s5  principle philsadrogy ' across seakes, 5o ha they maich scales of eoblems and sshutices? (7)
. Pjetlenty TSN - Dothey invest in mudiiseal govemance and mtiescrle
stage finance e ilizuse-buildi ader bow & one scale can
flo to others? (7)
Tawards
Commerelalisation Create general neplicable madels from mdradual projects with
weln-srazkeholder begn to heverage larger seales of vesmenr,
e Scale ik demeatof b spsem sl o esond nipendtly
fiorm « tons®
- Highrik i R!'\k.l-lllmc . w."'"l’ﬁilu._.m, . _—
W :ﬂ:‘:‘: ) E:::‘M ::“m*“ differenr contents, while also ensbling uniqe rather than “ooe size
Finance N - fivs all™ spproackes? (1)
T i forclnsee « Hinsthe bubmce between opemess (allowsmcs for rewse, fexiblity
nvestment Project & carly  resilience boads. . P .
borizen stage finance . i . o diswbasce by :
different SES system components) been considersd? (1)
= Areresilience actrvines progrimnme foawsied, with 4 systense vew of
Etercomnections. ather than myplawenied project by project? (2)
Hill Clarvis, Bohensky, and Yarime (2015) 8
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Financial Institutions, Instruments, and Risk-Reward Requirements 2

Tawards
Commerclalizaton
and Seale
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Beyond the third mission: Exploring
the emerging university function of
co-creation for sustainability
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Functions of Universities-Stakeholder Platforms for
Sustainability Innovation

Creation of future visions based on science
Setting of concrete and practical goals and targets
Joint scenario making with stakeholders

Promotion of active participation and engagement of various
stakeholders

Data collection and analysis on societal needs

Development of new technologies and systems through social
experimentation with university as a platform, living
laboratory

Impact Assessment, with transparency, objectivity, practicality
Legitimation of innovation in society

Effective feedback to decision makers in the private & public
sectors

Incorporation into institutional design

Agenda-setting at regional, national, and global levels
Yarime and Trencher (2014) 22
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ELEIIELTWE A%, KA PWCHL/2, HDHWIERISE Uy /X & LTIE, ) EL2%ITT,
L T &2 EBoTunEd,

720 b9 12o0mmRE LT, 4F TORRRAAAMA Z B ICET L2035, L L)
1/1%%mfw<kw57fm—%t B 2 B ORFE LR X, SFTOR) Hx—

BETDHIENLIEDDLEVI)FREN, T—27 3y TORTENR->TWE L7z, %#&IE “From
disruption” &9 77 u—F L F 2 A LB VE T, PwC TlE, FES. 2@ “From disruption” @
T7u—=FLEH L. SETORNDLDRNODRROF T2 a v 2EZLDITTIERLET, o
T2AGTETORY) FABREIC 5 L nHIHEBE, WIS 72 a9 0 2F 25 L V)N MAEE
HTWET,

Z 9 Vo 7z “From disruption” # @O 755N TE DY, MALAT =7 KNV T —Df42 L ZD X

I i E LTV A R, EOL)Ifo Tt by Zkh, ST ay S
T E oIS, EBIZHT T HATHE W E B> TunE T,

FLEDDRVERICR > TREZRMTT A, bbbt PwC & 572, RISE Japan i&. 4D
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TRUCODT =27 v ay 7%, E#ERSE &9 F (@S, X0 ffifEd 2000 MAZO%T, kit
I A ORIT TR E 2w EB o TnEST, KRHOBWKIIES T, SR TSN 7272728
BRI 72 &5 %55, TRUC, RSED L9 2D AZ LD REBVWH D& L, Bl 72
CESALESTEINVAERRIEBE 22 L), AEIETVWELVERSTHWE Y, 5l&kzD
T x BV LIZWEEWET, KHIZEZLIZH 2L ) TS FE L.
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