MERIT: Helping Communities Understand Social &
Economic Consequences of Disruption Events, and
Assess Mitigation Options
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 Developed 2012-16 Economics of Resilient Infrastructure MBIE-
funded research programme
Developing an understanding of the economic impacts of infrastructure
failure in a disruption context
e Utilised throughout NZ by infrastructure providers, government,
and councils

* Jointly owned and managed by GNS Science, ME Research &
Resilient Organisations

* New ideas and development through Resilience NSC, MBIE
Endeavours, PhD students etc
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What MERIT does that other tools don’t

Dynamic Through Time Transition pathways over

time (up to 100 years)
— Evaluate different Futures
— Conceptualise what the options are

Beyond Gross Domestic Product:
The New Zealand Genuine Progress
Indicator to Measure the Economic,
Social and Environmental Dimensions
of Well-being from 1970 - 2016

Across Space Impacted area, communities,
districts, regions and the nation

Multiple Stakeholders
— 40-60 industries, infrastructure providers,
govt, NGOs

Accommodates emergent behaviours
— Felt impact of the end-user vs direct damage

Based on General Equilibrium
— Equilibrium-seeking pricing = MERIT
— Adaptations can be built in
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of MERIT Tools
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DISASTER IMPACTS / 2000-2012
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Photo of Petroleum Leak

Source: dia/govt/nz

4.47
ML flay

Marsden Point Wiri : JUHI Auckland
Marsden Point AHen _ ‘
Whar! Refinery h'"-.“ ‘_‘,r. Alrport
A . _J.l' - £

Source: dia/govt/nz



The global coronavirus recession

COVID-19 brought the global economy to a haltin 2020, but the IMF sees a swift rebound

— Advanced economies = Emerging market and developing economies — World
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Note: Data for 2020 and beyond are estimates
Source: International Monetary Fund World Economic Outlook
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Original MERIT objectives

e Economics of Resilient Infrastructure
(MBIE programme)

Key

Systems __» Features/ - Recogn!se
Approach objectives adaptation
/ Dynamic
Pragmatic ‘stories’
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Dynamic Economic
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Multi-Infrastructure Disruptions

Wellington Resilience
Programme Business Case

Kaikoura Quake

Alpine Fault Scenario




Resilience NSC — PhD Programmes
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Ashton Eaves (Auckland University)

L3 -t r-. il
L ; v ':’a':}-"r}'_ R Ell Th
f R T e e
ol wr Tmgrt i e
W e SR A
0 Saen i
3 {h,
L %
- % _,‘%LJ_ iy
0 25 5§ 10 15 i}
Kllometers
Land use

| Other urban I:l Comrnercial -
Vegetation Residential
Agriculture I:l Water bodies

: Qpen space

JUOE

| Imdustrial

mdhustrial land use that
has disappeared

Mews industeial land wse

Residential land use
that has disappeared
ar decreased in density

Mew residential land
use or residential land
wse that has increased
i density

a— e TR SR
Fractson occupied s . mudtiphier "~ raba
— Dhalay | Fotad land I."n f‘.
-l =y ¥
Delay Actual growth
_J"i Ton mermens -~ " rane
.'f T . — 7
[ T |I Sy w '
Lh:‘cuunl: !.'::i-mu'l e \ / _H-\-.-\-. \
T Enwestmesit | | 3::'4:;.:-“ .-.\ Il
effcctiveread | & " i
] - I".\‘\Ham::? I.md‘ Diecar rate ;_-"
! = i ““-u.q:“* i -ﬁm g New land poce
— —— e
A, Investment E. Relocation
14 M 300
-~ i 3 ; rI
. M ] |2
| | e ot Pa
——— 1" _;:-___ — an b II'-._;"_‘—_
0 - 2020 2030 2040 2050 2060 2070
2020 2030 2040 2050 2060 2070 Time (Year)
Time (Year) s
I - Bim] ——— TEY T p— Harnrdens land : Sim3
i R — Irvaiars Simd ———— Wew bnd ; SEn3
C. Relocation cost D. Investment effectiveness
oM /,-f" il 0M
,./ _
E"‘ 5 o )‘/' w 13M g = -
hd e . =
| i T
T T AM =
3 M Tt 20200 2030 2040 2050 2060 2070
2020 2030 2040 2050 2060 2070 ) Time (Year)
Time (Var) rsimes e i
Relocation cost : Sim3 St ik B —




Duncan Grimson (Massey University)
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Current MERIT-Involved Programmes

Taranaki Eruption Scenarios
(He Mounga Puia Endeavour
Programme)
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New Extensions (1)

Probabilistic Assessment
Scenarios Exploration System

Mulkihasaq UDcETtainty Quantification

Robust Decision Making
Model Emulation

=Y MERIT
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New Extensions (2)

Wellbeing Multi-Capital
Household Disaggregation

Distributional Inpacts
Multi-indicators Risk Preferences

Socio-geonomic Nebwork

0 -
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Robert Y. Cavana - Brian C. Dangerfield -
Oleg V. Pavlov - Michael J. Radzicki -

. David Wheat Editors

19 Extending the Boundaries of Economics to Well-Being: ?!w M ERIT

o
An Interlinked Thinking Approach . 32 ﬂi
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Wellington Resilience
Programme Business
Case
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Case Study: Wellington Resilience

Preferred Investment Pro
./

Wellington'

REGIONAL
RESILIENCE
PROJECT




Direct Impact Maps
(mcludlng interdependencies)
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Direct impacts and recovery over time

Days since event =0

Water Electricity

0

Status

Electricity

B 1o Electricity

M 1o water
Non-potable Water
Fotable Water

Water Supply Electricity
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=\
Loss Modelling lifeline utilities i é MERIT



Physical
Damage and

Infrastructure

Economic
disruption

Disruption

Habitability

Liveability

Business Operability

Business Viability

Market Inaccessibility

Tourism Attractability

Transport provision/
substitutability

)

People relocations

Supply of goods and services

Business relocations
Altered supply/demand relationships
Altered tourism demands

Altered mode/service prO\I/Uiders and
transportation costs ﬁé MERIT



Transport impacts

Fuel, Road, Rail, Air, Ports

Freight:
Inter-Island

Days since event =0
®

Freight: ;
Centreport Level of road accessibility

(taking fuel into account)

M o Access
Access to local CBD only
Access to local and Wellington CBD
Access to local CBD and out of region
Full Access

Transport

Disruption

Market
Inaccessibility

Within-
Wellington
Costs




Reporting

Agriculture

Other primary

Manufacturing

Utilities & communications

Construction

Trade and hospitality

Transport & storage
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Other
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Investment benefits

Improved capacity for businesses to adapt

— The process of recovery commences earlier, faster return to normal levels of
productivity

Reduced balance-of-trade implications

— Relatively less disruption to domestic transportation coupled with higher levels of
domestic production/exports

Improved ‘liveability’

— Number of people temporarily relocated still high, but number of permanent
relocations almost halved

Improved business ‘viability’

— Less likely for businesses to choose to relocate; relocation is costly
Reduced isolation

— Less disruption to tourism



Future Directions
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Integration across the Hazard-

Wellbeing Assessment Chain Climate Change
(Adaptation and Mitigation)

Source: NIWA
Delivery Mechanisms

Run simulation ][] [ | [
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MERIT as a process
(for decision making)



For more information ...

" Merit- Merit Website % 7] -] - x
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Home MERIT ~ Publications Using MERIT
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MERIT provides timely high-resolution data-acress space LEARN MORE
and through time: ABOUT MERIT
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