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World Bank's Focus for supporting APEC DRF WG:
Financial Risk Management of Critical Infrastructure

Reliable and resilient critical infrastructure services enable investment,
growth, jobs and economic transformation.

e US$94 trillion in infrastructure investment needed between now and
2040 to maintain growth and reduce poverty.

Disruption to public infrastructure systems and services can set back
progress and economic growth.

« US$400 billion+ estimated annual cost of disruptions and damages
to energy and transport services and infrastructure in low- and
middle-income countries globally.



== Agenda and Speakers

Topic Speakers

Welcome

Shoko Takemoto, World Bank Disaster Risk Management Tokyo Hub

Opening Remark

Mr. Naoya Jinda, Director of Research Division, Ministry of Finance,
Japan

Framing Presentations

11.07am SGT

1) Financial Protection of Critical Infrastructure Services:
Key concepts, findings and call for action

Mr. Benedikt Signer, Disaster Risk Finance and Insurance Program,
World Bank Group

2) Financial Instruments to Strengthen the Financial Resilience of Critical
Infrastructure Services against Shocks
[Pre-recorded Video Presentation]

Dr. Nicola Ranger, Disaster Risk Finance and Insurance Program,
World Bank Group

3) Data and Analytics to Design Risk Financing Programs for Critical Infrastructure
Services
[Pre-recorded Video Presentation]

Prof. Jim Hall, Climate and Environmental Risks in the University of
Oxford and Director of Research in the School of Geography and the
Environment

4) Risk Financing Programs for Critical Infrastructure Services — Financier’s
perspective

Mr. Masaaki Nagamura, General Manager International
Initiatives, Tokio Marine & Nichido Fire Insurance Co., Ltd. Sherpa,
APFF Disaster Risk Financing & Insurance

5) Risk Financing Programs for Critical Infrastructure Services — New Zealand’s
perspective

Mr. Roger Fairclough, Chair of New Zealand Lifelines Council




== Agenda and Speakers

Topic Speakers

Ignite Presentations: Case Studies on Actions to Strengthen the Financial Resilience  11.50am SGT
of Critical Infrastructure Services against Shocks — Actions, lessons and next step Moderator: Lit Ping Low, Disaster Risk Finance and Insurance
Program, World Bank

Ignite 1: Pathway to Resilient Transport for Vietnam Ms. Jen Jung Eun Oh, Infrastructure Sector Leader — China and
Mongolia, World Bank

Ignite 2: Singapore Disaster REsilience Assessment, Modelling, and INnovation Ms. Beatrice Cassottana, Postdoctoral Researcher in Control,

(DREAMIN’) project Detection and Recovery of Resilient Cyber-Physical System,
Singapore-ETH Centre

Ignite 3: A multinational, private sector perspective: CLP Holdings Mr. Hendrik Rosenthal, Director, Group Sustainability, CLP

Ignite 4: Rural Electrification and Resilience in the Philippines Deputy Administrator Artis Nikki Tortola, Philippines National
Electrification Administration (NEA)

Q&A and closing 12.15 pm SGT

Q&A Moderator: Ms. Shoko Takemoto, World Bank Disaster Risk

Management Tokyo Hub; Respondents: All connected speakers

Closing remarks Benedikt Signer, Disaster Risk Finance and Insurance Program,
World Bank Group
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From protecting assets to protecting services

Financial Protection of Critical
Financial Risk Management Infrastructure Services

of Public Assets against
Improving Public Assets Natural Disasters in Catastrophe Insurance
Programs for Public Assets -

and Insurance Data for APEC Economies
Disaster Risk Financing R o Operational Framework
and Insurance utions World Bank' Techmc_aIAConmbunon to
the APEC Finance Ministers’ Process World Bank Technical Contribution
to the APEC Finance Ministers’

the APEC Finance Ministers: process . [ Process in 2018 Catastrophe
Infrastructure
Warranty

Against Climate & Disaster Shocks

DRAFT TECHNICAL PROPOSAL

2017 2018 - B @usyonsem
APEC experience and underlying Operational Proposed
fundamentals Framework for financial product

protecting assets tgoembed Protecting critical
resilience and

risk finance

infrastructure
services




Much larger cost to the economy: Estimated cost of disruption to services at least 20 times
larger than cost of physical damages.

The COVID-19 experience: Disruption to services can emerge not just from physical
damages, but also disruptions to people, inputs, or even shocks to demand.

Unaccounted contingent liability on the government balance sheet: usually not
quantified, cost of temporary actions to maintain critical services, cascading effects.

Unclear risk ownership: Unlike ownership of physical assets — risk ownership of critical
services usually not as established between government and operators. Also can create poor
incentives for resilience and delays in service restoration.




Losses to Assets
US $18 bn

Losses from Service
Interruption

US $390+ bn

Annual losses to energy and transport sector in
low- and middle- income countries globally



== |nfrastructure systems to deliver services

One or multiple physical assets connected in a network
(e.g. roads, hospitals, power plants)

- *
W People
*

@_ Inputs (e.g. raw materials, fuel, electricity)



Shock responsive systems:
Combine Financial and Operational Preparedness

Operational preparedness:

The right plans, standard operating protocols, and capabilities (e.g.
people, equipment, resources) in place to quickly restore critical services.

Financial preparedness:

A mechanism to ensure adequate and timely financing is available to
implement those plans and that it can be accessed effectively.

‘ (Both availability and disbursement of funding).




National Financial Protection Strategy

Systems view of sectors and National Infrastructure Policies
Interactions, linked to fiscal

risk management

Financial Preparedness Operational Preparedness

Pre-arrange Financing Funding Mechanism c
mergency

Budget, preparedness Critical
IFls, Cost-effecient combination Effecient procedures to request, and Infrastructure

Financial of risk retention and risk approve, and disburse funding. Management Service
Markets transfer for the mechnaism E.g. Maintenance Fund capacity Continuity

Data and Analytics




Assessing the potential fiscal impact from disruptions to critical
services;

Strengthening the integration of operational and financial
preparedness planning;

Integrating the contingent liability from critical service interruptions
in risk financing frameworks;

Considering ways to promote comprehensive risk management
during recovery from the COVID-19 pandemic.
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= Risk Financing as a Component of Holistic Risk Management

Clarify the purpose of
risk management

Risk Evaluation

Risk Mitigation

Monitoring & Review

Risk Control g

Risk Financing
Risk Transfer

Risk Retention

Frequency

/Damageability |

Disaster Risk
Reduction
/Crisis Management

Insurance

Derivatives

Commitment Line

Captives

Self-insurance

20




Probable Maximum Loss Analysis for Physical Damage

—  Benefits of PML Evaluation

1. Perlocation PML helps the insured structure a cost-effective
risk financing program.

2. It also helps the insured identify which location needs to be
prioritized in terms of risk mitigation.

3. Enables benchmarking against industry peers or other
municipalities.

Clarify the purpose of

risk management

Risk Evaluation

Determining adequate coverage limit

120

. og e . S100M
Risk Mitigation 100 ssoM

80 $70M $70M
60 S50M
40
20

Monitoring & Review 0

Location A Location B Applicable Limit of
— Liability

W Total Value (SM) ®PML ($M) 21



Probable Maximum Loss Analysis for Business Interruption

~—  How PML for business interruption is evaluated

. How business interruption Flowchart of evaluation
risk ma nagement impacts the financials

Clarify the purpose of

) Compiling accounting
information
Risk Evaluation
Non- Estimating the time
recurring needed to resume
operation
expenses
: - . ‘E « Identifying the
Risk Mitigation a 9 bottlenecks Scientific
S S database on
G) Ordinary B Setting scenarios and disaster
expenses 2 length of Bl occurrence
— 3 and insurance
Monitoring & Review i < payouts
oni g Operating 2 Quantifying PML
. income =
5
(aa] 22



— . Case Study 1: Airport Facility Services

Typhoon Jebi (No.21) affecting Kansai International Airport
(September, 2018)

» Wind-driven high tide flooded the runways.

» Power outage in the terminal building.

» A tanker cast adrift by strong winds collided with the bridge connecting with the
mainland, causing gas supply disruption and stranding travelers.

I . -
Terminal Building

(MLIT)
23



An Earthquake PML analysis for an airport facility

An EQ with an excess probability 10% for the next 50 years 7 300
Epicenter A: M 8.1 6+ 50
Epicenter B: M 8.6 7 700

» The above PML estimates led the airport management to hedge its

earthquake risk with an earthquake derivative contract tailored for the
account.



- Case Study 2: Power Generation Facility Services

Typhoon Faxai (No.15) (September, 2019)

» Typhoon Faxai seriously impacted
the power grid system and caused
massive power outage.

» The case prompted the discussion
on energy resiliency.

(TEPCO Power Grid)

25



- Case Study 2: Power Generation Facility Services

What risk financing means for power producers

» By transferring disaster risks, power producers can make the most of its capital.
» Defining maximum affordable risk retention level would help power producers
design optimal risk financing program.

_ Subject to
Increase in fuel cost . .
__ financial impact
Cut-off error analysis

Cost overrun

Decrease in demand

Net assets Earthquake/Tsunami externally, it frees up

capital for other use

} By transferring risks

Property Damage

R&D, repair cost

Owned capital Risks e



Key features of NADIAct (Natural catastrophe Alert Dashboard for Initial Action)
1. Real-time display of disaster conditions throughout Japan
2. Displays recommended initial action in the face of disasters

3. Offers advices on day-to-day disaster response to corporates/local municipalities

(Tokio Marine Holdings) 27



" Traditionally, public/critical infrastructure has been largely uninsured for
disaster risks.

" Given the increasing threat of natural disasters as well as the national
budgetary constraints due to the ongoing fight against pandemic, the
need for cost-effective risk financing is on the rise.

" The accumulated knowledge of and technological advancements made
by the private sector insurance companies is underutilized.

" By promoting public-private collaboration, insurance companies can
contribute more to enhance societal disaster risk resiliency.
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» Event; September 4, 2010
Magnitude 7.1 earthquake,
epicenter 45km west of
Christchurch central —
considerable damage

» Event; February 22, 2011
Magnitude 6.2, epicenter
Christchurch — most damaging

= > 10,000 recorded earthquakes

Number of earthquakes > Mag 3.0

3000
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= Christchurch City Damage

| . Central City

=Residential « 70% commercial buildings
=100,000 homes damaged : * 3000 businesses displaced
"7,860 homes in red zond TN IRy % | » Cordon — 387ha e

Social
» 185 casualties from 20
countries

* 6,800 treated for injuries |

Infrastructure
* 52% road network (1000km)
* 31% sewer network (528km)




= 31% of sewer network damaged (528km)
= Owner of sewer network; Christchurch City Council (CCC)

= CCC carried insurance through a mutual funding arrangement across multiple local
councils distributed throughout New Zealand — accumulated capital by annual
contributions and supplemented by international reinsurance arrangements.

- Sekﬁ)tember 2010 event exhausted all funds available through the mutual insurance
scheme.

» By February 2011 event the extent of sewer damage had not been fully assessed.

» Following February 2011, due to extent of damage across road and water services,
as well as common corridors, Government led establishment of a
government/council/construction industry consortium “Stronger Christchurch
Infrastructure Rebuild Team” or “SCIRT" to:

= Coordinate effort

= Gain efficiencies, ensure quality

* Minimize costs to taxpayer and others

= Ensure councils continued to financially contribute within their capacity to do so



= Learnings:

Decision making in higher uncertainty (earthquake intensities expected to decline over time)

Levels of insurance; book value (financial), replacement cost, replacement cost + (gross under-
insurance)

Multiple events; cascade or coincidental
Duration of effects

Damaged sewer system led to groundwater contamination led to contamination of potable water
bores distributed throughout city

Government financial mechanisms and capacity to apply funding (contingent liability)

Insurance models (uninsured, self insured, partially insured, inability to secure insurance, multiple
parties (mutual), national)

Business impacts (MERIT — Measuring the Economics of Resilient Infrastructure Tool)

Extent of funded recovery; less than, same as or better than pre-event? Funding “additionality”
relative to BAU?

Community impacts — ongoing disruptions
Alternate means of delivering service



New Zealand continues to learn and improve

= Has further strengthened emergency management to establish National Emergency Management Agency
(NEMA).

Recommend national risk assessments across all hazards

= Have greater focus on consequences rather than probability (e.g. New Zealand had exercised and prepared for
pandemics, also biohazard incursion and many others).

Assess consequences against a community wellbeing framework
= As greatest impacts may not be physical damage e.g. pandemic.

Reduction in demand is often overlooked
= e.g. treatment plants, refineries, gravity sewer flows

Ensure economic first, second and third order impacts are considered.
Ensure financial capacity, capability and policy mechanisms to manage adverse events.

New Zealand's experiences have been included in this new report on “Financial Protection of Critical
Infrastructure Services”.

Highly recommend report and adoption
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— Data-Driven, Evidence-Based Decision-Making can Strengthen
the Resilience of Critical Infrastructure

e 60% of the land area and 71% of
the population are exposed to two
or more multi-hazard events

* This could result in annual average
asset losses amounting to 1.5% of

Decision-Making under Uncertainty

System-of-systems methodology for geospatial analysis

Max Total Economic loss

National roads (Max Investment over time)

National roads (Max BCR of adaptation over time)
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Evidence-Based Investment Planning and Multi-Modal Strategy

can bring Significant Economic Benefits

= Provincial-level application to maximize the returns on

= A 10% shift from roads to other modes shows: substantial
investments under tight fiscal conditions

decrease in expected economic losses by ~25%
P y

Current modal share 10% shift away from roads
Max Total Economic loss Economic impact (max) Binh Dinh (Max Ecanomic loss) Lao Cai (Max Economic 108s)
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Significant increase in upfront public investments are called for,
through stronger institutional foundation and coordination

The project informed:

Decision-makers of the importance and
usefulness of criticality analysis in prioritizing
adaptation measures

Government’s Socio-Economic Development
Strategy and 5-year Implementation Plan

Key Findings Next Steps

Institutional coordination on data standards and sharing
needs to be strengthened, to improve quality and
coverage of infrastructure location and quality data,
hazard exposure data, socio-economic data

Transport network in Vietnam is under significant risk due
to exposure to various natural hazards

Climate change increases likelihood of catastrophic
events and expected economic loss, thus, making more

. : Y, Coordination between infrastructure asset management
investments economically justified

and budget allocation functions

Beyond national corridors, secondary roads and rural

- e Engineering research on climate adaptation interventions
roads are backbone of resilience, providing redundancy 8 & P

to transport is a priority to enhance rural resilience
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DREAMIN’ SG - Disaster REsilience Assessment, Modelling, &
INnovation Singapore

» Goal: To develop a predictive tool of resilience using system modelling and Machine Learning (ML)

= Overview of methods:

_______________________________________________________________________________________________________________

___________________

Interpretable ML

————>~ [ Disruption inputs ] = [T] modehdta, @Modular Desian
[ Recovery inputs ] ! Q y N - (¢) Adaptable Design

______

Transport

]
s < Interdependencies >

(4l Design for Extremes
(@) PESTLE

ML | interpre- |
madel | | tability |

system performance

)
)
)
]

: human inspection

time

¥

verified predictions

" EXpeCted outcomes: (1) Simulation platform

(3) Novel system

(2) Resilience prediction

for the interdependent

. j concepts
infrastructure and analysis model p
to be used to evaluate to be used to predict the including solution
infrastructure risks and resilience output given directions to increase and

test recovery strategies scenario inputs maintain resilience



——— NEXT STEPS

» Future research: To develop a framework and associated tools to quantify the indirect

economic losses due to infrastructure disruptions
A recent example

Power outages, water shortages as
Texas shivers

‘Emergency’: How a winter storm and power
outages plunged Texas into crisis

Texas winter storm blackouts hit chip
production

7

1= 0
. T
ansport Network
Water Distribution System 0 .@ .@
INE:
b
L=

Figure courtesy of Hans R Heinimann
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WEATHERING THE STORM - PHYSICAL CLIMATE RISKS

[ o
X - "1 A- F,—.w‘;"-

Typhoons and floods pose significant risks to the operation and structure of
overhead lines and substations in Hong Kong




= HARNESSING THE POWER OF TECHNOLOGY

i

CLP India

Pt & AT J

ssot State Overview

History Full Load Hrs

Solar Farm

1 N angl
h!" ”l SO R D m.“i i Wind Farm

il

Wind Farm

Wind Farm

- ?. ~ l.-:gﬁ ey -\.‘;) 2
Aerial drones coupled with thermal cameras enable faster and more accurate
identification of damaged and underperforming power assets.

Wind Farm
Wind Farm

Wind Farm

Centralised Analytics Platform (CAP) employed across renewable assets to capture real-time operational
data for performance optimisation.




= FINANCING THE TRANSITION TO A LOW-CARBON ECONOMY

Simulated Photo

* The offshore liquefied natural gas (LNG) terminal project currently under development by
CLP Power and HK Electric will be crucial for ensuring fuel security and access to price-
competitive natural gas for Hong Kong’s transition to a low-carbon economy.

The first new combined-cycle gas turbine at Black Point Power Station went into
operation in 2020. This enables CLP to support the Hong Kong Government’s target of
increasing natural gas use to around 50% of Hong Kong’s fuel mix for power
generation in 2020. A second new gas-fired unit of similar capacity is now under
development.
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Republic of the Philippines
NATIONAL ELECTRIFICATION ADMINISTRATION
Quezon City

NEA’s Insights On Opportunities And Challenges On
Strengthening The Resilience Of Infrastructure Services
From A Power Utility’s Perspective

APEC Virtual Workshop on
"Financial Resilience of

Critical Infrastructure Services against” Disasters"
NEA Bldg., No. 57 NIA Road, Government Center, Diliman, Quezon City 1100

March 11, 2021, 11AM (Philippine Time) @ wwwneagovph  (® h.me/OfficialNEA @) @nea_ph




NEA, ECs and MCQOs: Partners in Rural Electrification and Development T

NATIONAL ELECTRIFICATION ADMINISTRATION Il ?gﬁ

( CERTIFIED | www.tuv.com
= ID 9105082030

““The 15t Performance Governance System-Dnstitutionalized National Government Agency”

Outline of Presentation

O About The National Electrification Administration (NEA)

O Impact of Disasters On Distribution System Infrastructures

0 Emergency Response Framework And Protocol

O Preparedness And Risk Reduction

0 Fund Sources To Cover The Repair Of Damaged Distribution System And Facilities

0 Ways Forward To A Resilient Electric Cooperatives (ECSs)

NEA
7-Point
Electrification

Agenda




NEA, ECs and MCOs: Partners in Rural Electrification and Development A

1) = LI LA

NATIONAL ELECTRIFICATION ADMINISTRATION Il f‘iﬁg

CERTIFIED | www.tuv.com
= ID 9105082030

About The National Electrification Administration (NEA)

The Creation of the National Electrification of the Philippines
« Created on August 4, 1969

* Objective the total electrification of the Philippines on an area coverage basis.

NEA
7-Point
Electrification

Agenda
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NEA, ECs and MCOs: Partners in Rural Electrification and Development
““Che 15t Performance Governance System-Dnstitutionalized National Government Agency”

NATIONAL ELECTRIFICATION ADMINISTRATION Il ?gﬁ
ers i TUVRheinland | [m] =%

( CERTIFIED | www.tuv.com
= ID 9105082030

About The National Electrification Administration (NEA)

New Role of NEA Under the EPIRA
« NEA maintains to provide financial, institutional and technical assistance to the ECs.
« Consequently, NEA had monitored closely the performance of the 119 ECs nationwide to prepare

them to operate and compete under the deregulated market and to strengthen their technical and
managerial capability and financial viability.

NEA
7-Point
Electrification

Agenda
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Impact Of Disasters On Distribution System Infrastructures

Asset Often Damaged
Network Asset

Poles

Non-Network Asset

Cross-arms

_ Communication Antenna Poles
Conductors, Wires, Cables

o Office Building
Distribution Transformers
Kilowatt-hours Meters
NEA
7-Point

Electrification
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NATIONAL ELECTRIFICATION ADMINISTRATION

NEA, ECs and MCQOs: Partners in Rural Electrification and Development
““The 15t “Performance Governance System-nstitutionalized National Government Agency”

Management
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Impact Of Disasters On Distribution System Infrastructures

: Damage Cost
2020 Disaster (PHP)

Volcanic Eruption Taal (Alert Level 4) (January 2020)
Tropical Cyclone (Typhoon) Ambo (May 2020)
Tropical Cyclone Quinta (Typhoon) (October 2020)
Tropical Cyclone Rolly (Super Typhoon) (November 2020)
Tropical Cyclone (Tropical Storm) Siony (November 2020)
Tropical Cyclone Ulysses (Typhoon) (November 2020)
Tropical Cyclone Vicky (Tropical Storm) (December 2020)

792,538
183,680,717.91
174,847,064.52
692,513,255.85

1,933,256.75
213,652,079.35
2,630,310.27

Total 1,270,049,222.65

NEA
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Emergency Response Framework A

Resilience Concept

System
Function

The Emergency Response Framework basically FO
provide the protocols, response-period and guidance
to the Electric Cooperatives (ECs) and its National
and Regional Associations the direction

EMERGENCY RESPONSE MANAGER to ti t2 ts t Time(h)

R Source: researchgate.net
P for a coordinated emergency response to any

eventuality and/or a disaster, whether it is natural or
non-natural based on the ECs' established
Emergency Response Organization (ERO) and
omaon W oo Emergency Response Plan (ERP)

Typical EC’s Emergency Response Organization

l Pre-disaster During-disaster Post-disaster
Stage Stage Stage

DISPATCH AND RESTORATION TEAM

CREW DISPATCH
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NATIONAL ELECTRIFICATION ADMINISTRATION

Technical Services NEA
COMMAND CENTER

Disaster Risk Reduction and
Management Department
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Emergency Response Protocol
Provide directions to the ECs in coordination
with their National/Regional ECs
Associations

Monitor, coordinate, assist the EC’s power
restoration

Coordinate with concerned NGAs and
stakeholders

NATIONAL

ELECTRIC COOPERATIVES ASSOCIATION
(PHILRECA)

16 REGIONAL
ELECTRIC COOPERATIVES ASSOCIATIONS
(RECA, NELECA, CORECA, CLECA, CALABARZON,
MIMAROPA, BECA, ECAR, CEVECA, FRECOR VI, RENECA,
NOREMECA, SEMECA, CEMRECA,
CRECA, ARMM)

Coordinate with NEA and disaster affected EC/s on
the additional resources of unaffected ECs from
other regions for rapid power restoration

Coordinate with NEA and disaster affected EC on
the additional resources of unaffected ECs within
the region for rapid power restoration

I
121 ELECTRIC COOPERATIVES ——

Activate Emergency Response Organization
(ERO) to implement Emergency Response
Plan (ERP).

Coordinate with NEA, National and Regional
EC’s Associations, concerned NGAs, LGUs

and stakeholders
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Emergency Response Framework A

Emergency Response-Period (Day -N to Day 0)

(Day -N to Day 0)

(Day -N to Day 0)

Coordinate with the ECSs’

NEA advise all Electric National/Regional
Cooperatives (ECs) to anticipate, Associations for possible
prepare, mitigate and respond deployment of Power
Activate (virtual) accordingly by activating their Restoration Rapid
NEA Command Emergency Response Deployment Task Force
Center as the need Organization (ERO) whether in Kapatid (PRRD TFK) to
arises full or in partial to implement EC/s that would be
without delays when the need affected

arises to implement the
appropriate Emergency
Response Plan (ERP).
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Emergency Response Framework A

Emergency Response-Period

(Day +2 to Day +7)

(Day +1 continuous)

(Day +1 to Day+7)

’ . Affected EC/s assess Affected EC/s
disﬁ?t:ttiii IZ;fsst;em ;\Iﬁlieét(randogg; damage and restore continue the repair of
and facilities lightly power distribution system damaged ddISftrlb_:gt_lon

damaged situation/restoration el el e el &1 system and faci |t|(_as
not affected and and power restoration
and damage temporarily shut-off until 100 % power
assessment (for safety reason.) restored at

household level.
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Emergency Response Framework A

Emergency Response-Period SRS EEes)

Dav +1 to Dav +30 (Day +1 continuous)
(Day 0 Day +30) NEA assist EC’s

power restoration

Affected EC’s
distribution system NEA - Affected EC/s and
1S, monitor Affected EC/s assess PRRD TEK to
and facilities affected EC’s damage and restore  ntine the repair of
moderately/severely power distribution system damaged distribution
damaged. situation/restoration and facilities that are system and facilities
and damage not affected and and power
assessment temporarily shut-off restoration until
for safety reason 100 % power

restored at
household level.
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Preparedness and Risk Reduction

Preparedness Best Practices

Manpower orientation, seminar and drill exercises of Emergency Response

Organization and Emergency Response Plan respectively Cepelsiliy Bl
Inventory of equipment and materials Stocking
Pre-procurement of equipment and materials Pre-stocking

Pre-hiring of manpower services
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Preparedness and Risk Reduction

Risk Reduction Best Practices

Replacement of old poles Routine
Vegetation along the distribution line’s ROW Maintenance
Underground distribution line standard Mitigation
Additional down guy standard for new and existing distribution lines Mitigation
Insertion of pole between existing long span distribution line Mitigation
Re-routing or relocation of existing critical facilities out-off identified hazards Mitigation
Facilities for construction are subjected to vulnerability and risk assessment. Anticipation

Note: Mitigations are based on Vulnerability and Risk Assessments
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Fund Sources

To Cover The Repair of Damaged Distribution System and Facilities

O Electric Cooperatives Emergency and Resiliency Fund (ECERF)
O National Disaster Risk Reduction and Management Council Fund (NDRRMCF)
0 Reinvestment Fund For Sustainable CAPEX (RFSC)

0 NEA's Calamity Loan Window
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Ways Forward For A Resilient Electric Cooperatives

Revisiting the NEA standards on:
O Equipment and materials
(starting with the poles as the main support structure of the distribution
lines)
O Quality Control of equipment and materials
O Construction of distribution systems

O Maintenance of distribution systems

O Initial Discussion On Parametric Insurance
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End of Presentation
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World Bank Group Report Launch:
Financial Protection of Critical Infrastructure Services

Questions and Answer

Moderator: Ms. Shoko Takemoto,
World Bank Disaster Risk Management Tokyo Hub




Staying engaged

Financial Risk Management
of Public Assets against

Improving Public Assets Natural Disasters in

and Insurance Data for APEC Economies

Disaster Risk Financing . S
World Bank Technical Contribution to

and Insurance utions the APEC Finance Ministers’ Process World Bank Technical Contribution

World Bank Technical Contribution to to the APEC Finance Ministers’
A Process in 2018

the APEC Finance Ministers’ Process

Catastrophe Insurance
Programs for Public Assets -
Operational Framework

2017 2018

APEC experience and underlying Operational
fundamentals Framework for
protecting assets

Benedikt Signer

Disaster Risk Finance and Insurance
Program,

World Bank Group
bsigner@worldbank.org

DRAFT TECHNICAL PROPOSAL

Catastrophe
Infrastructure
Warranty

Against Climate & Disaster Shocks

2019
Proposed
financial product
to embed
resilience and
risk finance

Financial Protection of Critical
Infrastructure Services

XEY MESSAGES FOR CONSULTATION
PTEMBER 2020

@ THE WORLD BANK
LA v

Protecting critical
infrastructure
services




ADB-OECD Webinar on Leveraging Technology and

Innovation for Disaster Risk Management and
Financing

11 March 2021, 7:00 P.M. - 8.30 P.M.
(Singapore Time)

Please register here:




