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The Bottleneck

MfPH Workshop on Early Warning Systems for Emerging and Re-emerging Diseases, January 23 - 25, 2023, The Fields Institute



Evolution of Global Efforts on Early Warning Systems for
Natural Hazards
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A brief history of event, publication, and announcement milestones in the development of early warning
systems from 1989 to the present day Source: Early Warnings for All Initiative Executive Action Plan 2023-2027
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EWS at Gloal Conferences & Platforms
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Early Warning Systems in Sendai Framework for
Disaster Risk Reduction 2015-230

Chart of the Sendai Framework for Disaster Risk Reduction

2015-2030

Scope and purpose

Sendai Framework

Target G
; ! . The present framework will apply to the risk of small-scale and large-scale, frequent and
for Disaster Risk Reduction

infrequent, sudden and slow-onset disasters, caused by natural or manmade hazards as well SUbStantla“y

2015 - 2030 ; s : £ :
as related environmental, technological and biological hazards and risks. .
It aims to guide the multi-hazard management of disaster risk in INnCrease the
development at all levels as well as within and across all sectors o one
: availability of
Expected outcome and access to
The substantial reduction of disaster risk and losses in lives, livelihoods and health and in multi-hazard
the economic, physical, social, cultural and environmental assets of persons, businesses, 5
communities and countries early Warnlng
systems and
@ Goal y :
Prevent new and reduce existing disaster risk through the implementation of integrated and d|sa5ter r|5k
inclusive economic, structural, legal, social, health, cultural, educational, environmental, . .
technological, political and institutional measures that prevent and reduce hazard exposure |nf0 rmat|0n and
and vulnerability to disaster, increase preparedness for response and recovery, and thus
strengthen resilience assessments tO
Targets people by 2030

Substantially reduce Substantially reduce Reduce direct disaster| Substantially reduce Substantially increase Substant{aﬁy : Substarjtnaq'li/ incregbe
global disaster the number of affected | economic loss in disaster damage to the number of enhance international thed availability Oflt'
mortality by 2030, people globally by relation to global critical infrastructure countries with national | cooperation ) 2" agcessl to multi-
aiming to lower 2030, aiming to lower | gross domestic and disruption of basic | and local disaster risk | to developing countries | Nazard early warning
average per 100,000 | the average global product (GDP) by services, among them reduction strategies by| through adequate and | Systems and disaster
global mortality figure per 100,000 2030 health and educational | 2020 sustainable support risk information and :
between 2020-2030 between 2020-2030 facilities, including to qomplem_ent their gSSGZESSBT;entS to people
compared to 2005- compared to 2005- through developing national actions for Y

2015 2015 their resilience by 2030 implementation of this
framework by 2030
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Early Warning Systems in UN Sustainable Development Goals
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Global Status : Countries Reporting Having MHEWS
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Figure 2.1: Cumulative number of countries reporting existence of MHEWS
(Source: SFM)

Sendai Framework Target G reported countries

- Reported having MHEWS

Did not report having MHEWS/do not have MHEWS
Source: SFM as of March 2022

UNITED NATIONS Geospatial

The boundaries and names shown and the designations used on this map do not imply official endorsement or
acceptance by the United Nations
Dotted line represents approximately the Line of Control in Jammu and Kashmir agreed upon by India and Pakistan.

The final status of Jammu and Kashmir has not yet been agreed upon by the parties. Final boundary between the
Republic of Sudan and the Republic of South Sudan has not yet been determined.

A dispute exists between the Governments of Argentina and the United Kingdom of Great Britain and Northern
Ireland concerning sovereignty over the Falkland Islands (Malvinas).

MfPH Workshop on Early Warning Systems for Emerging and Re-emerging Diseases, January 23 - 25, 2023, The Fields Institute




Global Status of Multi-hazard Early Warning Systems
Countries with Standard Alerting Procedures

. No

Il Nodata

Figure 2.8: Global access to used communication channels
(WMO database, 2022)

Figure 2.14: Percentage of countries reporting to have standard alerting procedures. Source: WMO
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Global Status:
Existence of Early Warning Systems & Mortality Rate

Category of countries Mortality per 100,000
by coverage of MHEWS population, 2005-2021

(Target G) (Target A)

Limited to moderate
coverage

Global status
of multi-hazard

early warning systems Substantial to
Target G comprehensive coverage

ﬂiﬁ,}UNDRR (1) oo Table 2 1: Mortality rate by MHEWS coverage
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Early Warning Systems: A UN Focus

/ﬂ\‘@ United Nations Office for Disaster Risk Reduction (UNDRR)

O e "All people on Earth must VV =

The state of Multi-Hazard #EarlyWarning Systems globally must be improved: be protected by early
@ 1/3 of the @ population, mostly in the least developed countries & small ! £ 3
island states, are not covered by #MHEWS. ...see more Warn]_ng Systems W]_th]_n
@ five years." - UN Secretary-
UNDRR General Antonio Guterres,
March 23, 2022

“To achieve the goal set by UN Secretary General,
and to meet the Sendai Framework Target G,
more investments are needed for:

e Developing and improving the MHEWS

e Improving MHEWS' Iinfrastructure capacity

* Enhancing preparedness

#DRRDay #EarlyWarningForAll « Building capacity for dissemination and
communication of warnings globally.”

Source: UNDRR/WMO
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The
effectiveness
of cyclone EWS

S in reducing

humanitarian
impacts

The ' 3 \ Djibouti
Gambia . ) |

Guinea-Bissau

EWSs do not exist or no information on
their effectiveness was available

EWSs exist but are not particularly
effective in reducing humanitarian

impacts
Lumbroso, D. (2018). How can policy makers in sub-Saharan Africa EWSs that are in place are
K | - t ffective? Th f moderately effective in reducing
make early warning systems more effective? The case o humenharien impects Swaziland  Madagascar
Uganda. International journal of disaster risk reduction, 27, 530-540.
. EWSs that are in place are Lesotho
Chicago effective in reducing humanitarian

impacts
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https://www.sciencedirect.com/topics/social-sciences/cyclones

Early Warning Systems: Not Too Costly
I investment required to advance

EARLY WARNINGS FOR ALL towards early warnings for all within five years:
The UN Global Early Warning Initiative for the Implementation of Climate Adaptation USD 3.1 B“_LION

*Estimate based on consultations with pillar lead partners
s

Executive Action Plan
2023-2027

Pillar' 2; ) <=

. OBSERVATIONS

\ & FORECASTING
JAR'Y

Early Warnings for All Executive Action Plan

@) OCHA

environment
programme

A Y World Food
& W_v Programme

PARTNERSHIPS

Figure 1: Budget overview for the four Pillars of the Early Warnings for All Initiative

CLIMATE
INVESTMENT

@ WORLD BANKGROUP
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e https://earlywarning.usgs.gov/fews/ewx/
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A Pioneering Canadian Initiative

GPHIN

Politics

Global Public Health Intelligence Network

Canada's pandemic warning system was

) . ) understaffed and unready when COVID hit, review
Started in 1997 in collaboration L finds

with the WHO

f ¥ = (& in

Details of policy change on issuing of health alerts remain a mystery

iiibreakmg news' ~
ENeWSE e —

- Murray Brewster - CBC News - Posted: Jul 12,2021 1:19 PM EDT | Last Updated: July 12, 2021
i R covi tion
Data collection o ks ™ headlines} coverage 3

EXPLAINER

What happened with Canada’s
: pandemic alert system? The GPHIN
THE GLOBAL PUBLIC HEALTH INTELLIGENCE NETWORK (GPHIN) controversy eXplained

INDEPENDENT REVIEW PANEL
FINAL REPORT Ottawa silenced GPHIN, Canada’s highly regarded international alert system for

outbreaks, in early 2019, before COVID-19 swept the world. Here’s what we know

about why that happened, and the controversy since

Florence Tanguay Senior Epidemiologist, Public

Health Agency of Canada November 12, 2019

Over the years, with no major threats

GPHIN: a pioneer in event-based materializing, the government grew weary of
surveillance GPHIN, and sought to use its resources for other

NniirnNQAa
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https://www.who.int/docs/default-source/eios-gtm-2019-presentations/tanguay-phac---eios-gtm-2019.pdf?sfvrsn=8c758734_2
https://www.who.int/docs/default-source/eios-gtm-2019-presentations/tanguay-phac---eios-gtm-2019.pdf?sfvrsn=8c758734_2

Table 1: total estimated GPHIN expenditures, 2009-10 to 2020-21

FASCALYERR | couivnt s SALARY PR Rt
$2,29868
| $3,084492
$2,641,158
il $2,897628
47 i $2,590,481
$2,116,631
$4,056,639
0505

$3105,255
2482993
$2796,400
$2,115,022

Page 18
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The Human Side of Early Warning Systems:
Three Willingness

Willingness to pay/invest

Willingness to listen

Early warning,

. early action

Willingness to act
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The Costs & Benefits of Early Warning Systems

e + Cost saving due to mitigation
actions

« Cost of false alerts

« Uncertainty level

« Cost and Benefit Analysis of EWS
are very limited

« Difficult to convince
governments, particularly in
developing countries of the
socio-economic value of EWS

car B

Costs and benefits of early warning systems

David Rogers and Vladimir Tsirkunov

2010

https://documentsl.worldbank.org/curated/pt/609951468330279598/pdf/693580ESWOP1230asterORiskOReduction.pdf



Why We Need to Measure the Economic Value of Early Warning
Systems?

Determines Return on

Cost of Investment . 7

» Helps policymakers and other
decision-makers to make informed
decisions.

» Helps identify areas where
=Tololiie oz I taa = Bl o[- e Riel 1 VI = Initial value of investment
iImprove the effectiveness of these
systems.

FVI = Final value of investment




Benefits of EWS Way Exceed Their Costs

Global Assessment Report
on Disaster Risk Reduction

GAR §

Costs and benefits of early warning systems

David Rogers and Vladimir Tsirkunov

2010

Box IV - Benefits exceed costs sometimes more than 10 times

An estimate in China in 1994-96 found a benefit-cost ratio between 35 and 40 (Guocal and
Wang 2003)

Meteorological services in Mozambique were estimated to have a benefit-cost ratio of 70
(World Bank 2008)

The ratio of the economic benefits of improved hydrometeorological information (calculated as
avoided losses) to the costs of national hydrometeorological services modernization programs
vary between 2.1 to 14.4 for some European and Asia countries (World Bank 2008)

Benefits of improved weather forecasts estimated for U.S. households exceed the cost of U.S.
National Weather Service modernization program more than threefold (Lazo, Telsberg, and
Weiher 2007).

A more recent nationwide survey indicates that the U.S. public obtains several hundred billion
forecasts each year, generating $31.5 billion in benefits compared to costs of $5.1 billion (Lazo
et al, 2009).

https://documentsl.worldbank.org/curated/pt/609951468330279598/pdf/693580ESWOP1230asterORiskOReduction.pdf
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Benefits of Early Warning Systems: Earthquake Example

Highest hazard

ASCE

Benefit-Cost Analysis for Earthquake Early
Warning in Washington State

Andrew Bouta'; Alicia Y. E. Ahn% Ann Bostrom, Ph.D.%; and John E. Vidale, Ph.D.*

: Lowest hazard

A mean savings of $289 million is
predicted from the implementation
and operation of the proposed EEWS,
an amount that considers only some
of the potential benefits.

Seismi
50
()

S
in
2ard
02
24
43
&0
1214
1420
2030
w040
4030
>20
s

By = [Crs — CA(EEWS)y g| x Pr(earthquake),

x Pr(true-positive alarm);
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VWhy It IS hard tor policy makers to invest In early warning
systems?

* The benefits of EWS may not be immediately
visible or tangible

« EWS are complex and expensive to develop and
maintain, make it challenging for policymakers to
allocate sufficient resources to them.

 EWS often require coordination across multiple
government agencies and organizations.

 EWS depend on accurate and timely data.

YORK
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Methods

* Choice-based Conjoint Analysis (CBC)
» Contingent Valuation Method (CVM)

» Discrete Choice Experiment (DCE)
 Machine Learning Methods

» Stated-Preference Methods
 Revealed Preference Methods
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Measuring the Value of Early Warning Systems:
Infectious Diseases

The European Journal of Health Economics (2020) 21:763-773
https://doi.org/10.1007/510198-020-01171-2

ORIGINAL PAPER

Willingness to pay for an early warning system for infectious diseases

UK
T Denmark
— Germany
 Contingent Valuation Method Hungary
* Six European countries ( Italy
, Germany, Hungary, Netherlands

Italy, and The Netherlands). Total
* February to March 2018
« Sample size of 3140 19.30 * 21.80*12*50= 252,444 (millions)  cg Ration 6.41

Human costs (VSL) = 1,620,039.37



Measuring the Value of Early Warning Systems: The Impacts of an
Ongoing Pandemic

The European Journal of Health Economics (2022) 23:81-94
https://doi.org/10.1007/s10198-021-01353-6

ORIGINAL PAPER

Did the COVID-19 pandemic change the willingness to pay for an early
warning system for infectious diseases in Europe?

Sebastian Himmler'2@® . Job van Exel'%3 . Werner Brouwer'23

Did the COVID-19 pandemic change the willingness to pay for an early warning system for infectious. ..

i =
2018 WTP without specifying risk 2020
N=500 reduction N=500
‘System’

|

WTP if risk of infection is
reduced from 4% to 2%
‘Base case’

& | 4

~

WTP if risk of infection with
deadly disease is reduced
from 4% to 2%
‘Death’

WTP if risk of infection is
N=300 reduced from 4% to 0% N=250 N=100
‘Certainty’

N=250

Fig. 1 Willingness-to-pay scenarios and target samples per country for 2018 and 2020 survey. Note. The 2018 survey included additional sce-
narios not shown here. The target sample for Italy in 2020 was 1000, with 500 from northern Italy (north of Lazio and Umbria)

Summary of WTP results

During the onset of the COVID-19 crisis in Europe, we
repeated an experiment from 2018 by Himmler et al. which
elicited the WTP for improvements in health safety pro-
vided by an international, integrated early warning system
for identifying, containing and mitigating large infectious
disease outbreaks. Overall, we found-statistically sig

nificant increases in mean monthly P by about 50%

depending on the specified WTP scenario (e.g.,

to €28 in the ‘System’ scenario), while the corresponding
medians increased by about 30% (e.g., from €9 to €13
in the ‘System’ scenario). Differences between countries
were more pronounced compared to the 2018 data collec-
tion. The largest increases in WTP were observed for the

B Pemmarkamd-taly—We furthermore found rather sta-

ble WTP values in a sub-sample of individuals before and
during the COVID-19 outbreak. Most of these individuals
did not, or only slightly changed their WTP between the
two timepoints (Appendix Fig. A4).
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Measuring the Value of Early Warning Systems:
Importance of Lead Time

> Am J Trop Med Hyg. 2023 Jan 16;tpmd220471. doi: 10.4269/ajtmh.22-0471. Online ahead of print.

A Methodological Framework for Economic Net benefit (NB) of EWS triggered response

Evaluation of Operational Response to Vector-Borne Total benefits — Total costs.
Diseases based on Early Warning Systems

Yesim Tozan !, Maquines Odhiambo Sewe 2 Sooyoung Kim 1 Joacim Rocklév 2 3

Affiliations + expand

PMID: 36646075 DOI: 10.4269/ajtmh.22-0471 A

T 234D s o 5 = 2 5 & = w 12 3 4 5
Lead time, i Lead time, i
Ficure 2. (A) An illustration of the relationship between forecast lead time (i) in weeks or months and response effectiveness (e;) and its associ-
ated uncertainty given a certain level of budget and (B) cost of response activities to achieve a certain effectiveness level, assuming a maximum

lead time of n weeks or months .
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Final Remarks & Conclusion

* Another moment of global attention
 Digital transformation

« Humans are humans

 Embedding the cost and benefits in EWS
* Multi-hazard/Multi-disease EWS are more
cost effective

 |nternational collaborations is the key to
sSuccess
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