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Executive summary
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By closing existing protection gaps,
insurers can strengthen global
financial resilience by more than
USD 1 trillion annually.
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The advanced economies have
become less and the emerging
ones more resilient, according to
our macro indices, which go well
beyond traditional GDP metrics.
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Our insurance indices, meanwhile,
show notable gains in property
resilience in advanced markets,
and mortality protection in
emerging economies.
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A new record-high protection gap of
USD 1.2 trillion for the three risk
areas is a huge opportunity for
insurers to build resilience.
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In closing protection gaps, insurance boosts the resilience of entire economies.
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The world economy has become less
resilient but the insurance industry is
keeping pace with changes in the
risk landscape. Our jointly-developed
Swiss Re Institute (SRI)-London
School of Economics (LSE)
Macroeconomic Resilience Index (E-
RI), which is composed of a broad
spectrum of variables to provide a
more holistic assessment of
economic health than gross domestic
product (GDP) alone, shows that the
global economy has less capacity to
absorb the impact of a shock than it
did 10 years ago. Meanwhile, our
separately developed SRI Insurance
Resilience Indices, based on
measures of protection needed
relative to that available, show a
huge opportunity for insurers to close
a combined record protection gap of

HRALFEXZFTAMLEH
M, BLRES W IETEER XS
AsMNTL. RIBKEFL
B3 1+ FRBE WS AT (SRI)-12
PBURE T F B (LSE)RME
MR E(E-RNATZAE
=AM, EEREFRE
(GDP)E MM I H{H A F R
KA, XFRIAEKREFTRIL
TR MAIEE I A 10 T,
StER, BARZALZR
SRIRBE ) M F52L
(SRIInsuranceResilienceindex)
—E TN FINF R AT
FHNRPEE—Z T HR
Be /A B)5R A BILE R A RIPER
OMEARYIE

USD 1.2 trillion in 2018 premium
equivalent terms, in three main areas of
risk: natural catastrophe, mortality and
healthcare. We estimate that closing
this protection gap would improve
global financial resilience by more than
USD 1 trillion each year.
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Among the advanced markets, the main drivers of declining economic resilience
have been a lack of structural reforms, exhaustion of monetary policy options and a
challenging environment for banks. The US is more resilient than the euro area, while
the Swiss and Canadian economies consistently rank among the top 3 most resilient.
Importantly, resilience is a global responsibility: a high E-RI score does not mean a
country can withstand any type of shock by itself, come what may. Encouragingly,
the aggregate E-RI indicates that emerging economies have become slightly more
resilient, and we expect higher-quality growth to continue this trend. Globally, more
focus on environmental and societal sustainability would benefit resilience.
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Separate to the E-RI, the SRI Insurance Resilience Indices (I-IRs) assess the positive
contribution of insurance in helping households to better withstand shock scenarios.
The I-RIs indicate that in relative terms, the insurance industry has kept pace with
growing loss potential. In both the advanced and emerging markets, the composite |-
Rls have improved since the turn of the century. The strongest increases have been
in advanced economy property resilience and emerging market mortality protection.
Notable also is the progress made in closing the health protection gap in Asia Pacific.
Comparing the risk areas, the I-Rls for healthcare are higher than the others across
all regions, a reflection of government and mandatory private insurance spending in
this area, and because our index measures the funding gap only, not the treatment
gap (our methodology is detailed in respective sections).
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Our research also indicates that in absolute terms, the protection gap for the three
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risk areas combined more than doubled from 2000 to a new record high of
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USD 1.2 trillion in 2018. That is equivalent to a quarter of all premiums written by
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the global insurance industry in a single year and represents a large opportunity for
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the industry to further build resilience. We estimate that closing this protection gap
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would improve global financial resilience by more than USD 1 trillion each year in the
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form of average insurance claims pay-outs for covered events. In order to realise this
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potential, governments, regulators, insurers and businesses need to work together
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to overcome the different supply- and demand-side barriers that hold back greater
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uptake of insurance. As an aside, for insurers, closing the protection gap makes good
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commercial sense too, generating and find that risk transfer to insurance markets boosts stronger recoveries post

what we estimate to be additional disaster, thereby increasing the resilience of entire economies. We also assess the
industry p[oﬂt " sector growth potential presented by emerging risk pools in commercial insurance
Fﬁﬁﬂk%)(‘@ /—fr‘i'ﬁ'/A ﬁd[] like cyber, intangible corporate asset and business disruption risks, and how this
151—[-%@9{\ E{] 'ﬁ'ﬂk ﬂ /If] would further contribute to global economic resilience.
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demonstrating also that insurance
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levels of insurance penetration tend
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to exhibit less volatile growth. Further, %I:kglm E)Ejj °

we model the response of GDP
growth to major natural catastrophes
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What iIs resilience?
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The world faces a growing number of complex and interconnected risks, including slowing global growth, ballooning
government debt, negative interest rates, rising political risk, inequality, catastrophe losses, and climate and
technological change, among others. In this environment, it is important to understand the ability of countries and
households to cope with shock events. Our newly-constructed resilience indices serve this purpose.
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From a loss perspective, natural What have been perceived as the main sources of risk facing the world has evolved
catastrophes are the main threats since the turn of the century. For instance, in its inaugural Global Risks Report in 2006,
to global resilience. the World Economic Forum (WEF) listed a few high-impact headline risks like terrorism
}Mﬁ%lﬁ’\] % J:E;EE’ g Q/&ﬁ and pandemics as the biggest threats to society. In 200809,
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the global financial crisis tuned awareness also onto economic and cross-border
interconnectedness risks. And since 2017, environmental and technological risks
have been included in the WEF’s list of top 5 global risks. Another perspective is
provided by the Cambridge Global Risk Index, which indicates that roughly a third
of expected global losses from shock events come from natural catastrophes, and
about a quarter are due to economic and financial market exposures.1
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Resilience: it's macro- and micro-level
Resilience is the ability to e R HREZE '
minimise losses resulting from

k ) We define resilience as the capacity of an economy or society to minimise income
different risk events.

and asset losses resulting from shock events. Some events are big enough to

%9] 'l"i" = >|é} SEPXS ]K‘L‘\ $ & create macroeconomic impact and to this end, societal resilience depends on the
EXE’] ?ﬁ%%,‘l\{{ E’] ﬁ“éj‘_] 3 ability of the entire economy to cope with shocks. We refer to this as “macro”

resilience. In insurance, the term resilience is broadly used in the context of natural
disasters, terrorism and cyber threats among others, as major challenges to society.
In this sigma, we coin the term “micro resilience” to represent the vulnerability and
ability of individuals, households and businesses to withstand shock events.

BAPEIMMEE X A—NEFEH LTS HERR AT
FiRKEERENES . AEEHREENFERRNEFEM,

Our concepts of macro- and micro

resilience tally with the UN’s 17 Ak, T %lgﬁjj EKFk%:%/I\éé‘}%E‘LXTIJFPﬁE’J%‘Eﬁ ° ﬁﬂ]ﬁ_\'zﬁ
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Insurance is a central component of building resilience at the macro- and micro levels.
This is acknowledged in the United Nations (UN) Sustainable Development Goals



(SDGSs), which include insurance equality and women’s economic empowerment, as well as micro-, small- and

as a main tool to strengthen the medium-enterprise development.
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development goals such as

inclusive and sustainable 'T’IEFH o

economic growth, social protection,
food security, agricultural, rural
and urban development, gender

1 Global Risk Index 2019 Executive Summary, Cambridge Centre for Risk Studies,
University of Cambridge, 2018.

2019 FERMPEIEEIRERE, WFRETRFL, SfFX
¥, 2018,

2 Transforming Our World: The 2030 Agenda for Sustainable Development, United Nations, 2015.
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We develop indices to measure
the contribution of insurance to
socio-economic well-being.
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Figure 1
1
Conceptual framework of this sigma

XA sigma AL S AHESS

Scope of this sigma
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This sigma quantifies the concept of resilience from both the macro- and micro
perspectives in index format. We introduce the Swiss Re Institute (SRI)-London
School of Economics (LSE) Macroeconomic Resilience Index, which measures
and tracks economic resilience over time. The macro-resilience “scores” capture
countries’ fiscal and monetary policy flexibility and capability, and also reflect
their structural socio-economic frameworks. Second, we present SRI Insurance
Resilience Indices, which measure the relevance and contribution of insurance
to the financial stability of individuals and households in three main areas of risk
and protection gap. Specifically, the indices estimate the contribution of
insurance in covering losses after a natural catastrophe, the income
replacement needs in case of the premature death of a household’s main earner,
and the share of healthcare expenditure that causes financial stress. Figure 1
presents the narrative development of this sigma in the next chapters.
EMREZMZSIMIANER B RS A T IS, 3
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Our new resilience index family
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1 SRI-LSE Macro Resilience Index 2 SRl Insurance Resilience Indices
Tracks the ability @f economies to Measures the contribution of
withstand shc ts over time e to the fi I stabilit*
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Buffer, structural components Natural Mortality Health
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3 How insurance promotes
macro resilience Insurance-
promoted link between micro
and macro resilience.
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Includes assessment of protection gap
opportunities in commercial insurance.
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4 Capturing the full potential of insurance
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Source: Swiss Re Institute
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Measuring macroeconomic resilience
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Our newly-developed SRI-LSE Macroeconomic Resilience Index shows that the global economy is less resilient today
than in 2007. Lower buffers such as monetary policy being stretched to and beyond limits, and weaker structural
factors (eg, a still challenging environment for banks), are the main drivers of lower resilience. On a positive note, the
G4s economies have space for fiscal policy action. Among advanced economies, the US is more resilient than the euro
area. The Swiss and Canadian economies consistently rank among the Top 3 most resilient. Emerging market
resilience has improved slightly and can be increased further by the transition from “quantity” to “quality” economic
growth. Environmental and societal sustainability are key to macro resilience for all countries.
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The inability of a country to
absorb shocks can have deep
economic consequences.
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Together with the LSE, we have
built an innovative index to gauge
a country’s economic shock
absorption capacity.

SRR —ie,
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The higher the shock
absorption capacity, the more
resilient an economy is.
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The current slowdown in many economies raises questions about the ability of
countries to absorb future shocks. A low level of macroeconomic resilience can lead
to devastating consequences as demonstrated, for instance, by recent experience in
Greece. The economy there lacked the necessary shock absorbing buffers and
adjustment mechanisms to deal with the global financial crisis (GFC) that started in
2008 and then the subsequent euro area sovereign debt crises in 2012. As a result,
the Greek economy went through a deeper downturn than the Great Depression of
the 1930s in the US.4 Today, Greek society is still living with the repercussions and
recovering from the shock, even with the strong progress that has since been made.
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The index also takes societal challenges into consideration.
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The SRI-LSE
Macroeconomic
Resilience Index
Sri-lse X455 e $L
In the context of current global
trends and country-specific
developments, it is important to

have a thorough understanding of
the elements that make an

economy more resilient. To this end,

we present the jointly constructed
SRI-LSE Macroeconomic
Resilience Index (E-RI).s The index
allows comparison of resilience
levels across national economies
and time, with our model generating
E-RI “scores”.
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We define macroeconomic
resilience as an economy’s ability
to absorb shocks. The higher the
shock absorption capacity (score),
the more resilient an economy is.
In constructing our E-RI, we
consider several dimensions.
First, we propose new ways to
measure the buffer capacity of
traditional policy instruments
such as fiscal and monetary
policy. Second, and as a lesson
from the GFC, we put financial
indicators at the centre of
macroeconomic stability.
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Third, we go beyond traditional economic dimensions by including links to
societal challenges in individual countries such as inequality and climate change
to explain how these add, if at all, to an economy’s resilience.s We measure
societal inequality indirectly. For example, in the assessment of labour market
efficiency, we consider inequality measures such as the female participation
ratio in the labour force, and the gender pay gap. We also take human capital
into account as a measure of social mobility.7

B= BMNBRTEENEFER BAEFNIBRZHEFNFIE
FEMNE SR RER, BRXERZNEEINGARE IR
—NEFENERS . 6. MNEELEEBHI TS, W, AW
BN TR, ?*zﬂ]%}%?l%ﬁﬂitl&*%zﬂﬁ%'—ﬁﬂﬂ'lﬁ%lﬁﬁ
M ZREERNFFEE. BMNEGANRREAEHEERZRANMEN—

MEFR

3 G4 =the US, China, Japan and Germany.

G4 BHEXE. hE. BAMER.

4 M. King, “Europe Must Learn From the Greek Tragedy”, bloomberg.com, 11 July 2019.
M.King, “EuropeMustLearnFromtheGreekTragedy”, 20194 7 A 11

EO

5 LSE is the London School of Economics and Political Sciences. In particular, Swiss Re Institute thanks
Simeon Djankov from the LSE for his contribution to the E-RI under the strategic SRI-LSE Resilience
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Research initiative.
NS
HRITR,
Climate change: a core financial stability risk, The Institute of International Finance (lIF), 2019.

<<—L1 T ERBENONE) , EfrERPRA, 20194,

7 We omit the Gini ratio because of (1) data constraints; and (2) as inequality goes beyond
income inequalities.
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Our index includes a sample
of 31 countries that make up
about 75% of world GDP.

BAMNBEHERET 31
EROHAR, XEERS
53 GDP £ 75%.

The index consists of macro
buffers and structural elements.

WA R B AR RIS
AR

Each component of the index is
scored from O (minimal
resilience) to 1 (maximum).
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Methodology

TIER

To construct the E-RI, we use annual data from 2007 to 2018 for 31 advanced and
emerging economies. The countries in our sample are of systemic importance to the world
economy, together making up roughly 75% of global GDP. Importantly, these countries
have complete, robust and reliable data series. The lack of data is the main reason for
exclusion of other larger economies (eg, such as Argentina and Indonesia).

ATHEERIL, BAMERT 3L DEIATFHEZFTAM 2007 F 2
2018 FRFEHIE. BMNFATHERNHERLFERERGMEN
BEEM, BHALLIKGDPH 5%, EEME, XEERMET
. geMUENEEERY]. RZBEESEMBRAREFEENRIR
EMENE e ) WHIRAESMNIERRE.

Table 1 below outlines the nine components that constitute the E-RI, and the

rationale for their inclusion.s The E-RI comprises two overarching dimensions:
buffers and structural components.

TR VR T MBL E-RI A EMERS, IARFINIXLELE pLED
THIER.

_Macro buffer components include an economy’s room to use monetary and

fiscal policy. Broadly speaking, fiscal space measures how likely a country is
to face fiscal distress, that is a time of extreme funding difficulty/loss of market
access. The less likely a country is to face fiscal distress, the more fiscal
space it has. The monetary policy space component measures the ability to
ease or tighten policy. Among others, this includes the distance of short and
long-term interest rates to the zero lower bound. This de facto captures the
ability and effectiveness of interest rate cuts and quantitative easing.s

RNE AR B/ —NEFEER T DB RN . —&mm
= MRZEEEHEENE - TERERVBEZNTEEEZX,
XE— N AERE R R THENNNH. — 1 ERE YR
AR I RE MR\, ERANVE=ERMEA. EHBR=E
DEENEINSNRBERE S . AR X
FTRMES. XKbrERRTFEEMEETIAGE TR,
9

. Structural components are variables that define the fundamental framework

of an economy and which evolve/develop slowly, such as access to talent
and the challenges that banks face in a prevailing operating environment.
To a large extent, a country’s economic structure defines how dynamic a
society’s shock absorbing mechanisms are. All structural indicators are
indices themselves, or components of other already-available indices. o

EMERBYREREEFERMERNETE, EMNRR/RRERE,
BIMKBAT NS UK RITAE LRI L T R A IEaHkEK.
ARREELE —PMERNEFEWRE T — M RPOPE
PHINENSRE. FEEhErASEEER SHMEFIE
HHVE LB

All component indicators have scores ranging between zero and oneu and are
weighted according to the weights in Table 1. One represents the highest
score across time and sample countries, and zero is the lowest. A value of one
means that a country is the most resilient in that particular category and year,
while a value of zero infers minimal resilience. By averaging the scores of each
of the nine components, we derive overall E-RI scores of each of our sample
countries and regions, between 2007 and 2018 (see appendix for details).
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(FEILBR).

8 While very important for different analysis such as recession likelihood estimation, indicators of
imbalances are disregarded, as our index focuses on the shock absorption capacity of economies.

RENTREURMELITFARIMEEER, BREREIRFK
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9 Given vastly different economic and policy environments, the approaches for advanced and emerging

ETEFMBERAEMNERER, REERMFXERNBE

economies in our index are different. The standardization approach is also slightly different versus

the rest of the variables. See appendix for more details.

BAEBTNEFEARE., SHAZTEMR, RERTTIAHRR

BARE, FEFZHEM%.

10 Components that are indexes include the low-carbon economy index, for example. The soundness of
banks is a component of the WEF's competitiveness index. More details are available in the appendix.

EARSINEAHFBEREREFRS], B, RITHBEERESR

ZFCIERF NI — AN D . FBIFSAM %,

11 The zero to one scores are created using a “min-max” approach. It is a technique that transforms

data with different scales into values between zero to one.
03 1 NP BRFEA“RNEXETTELEN. XZE—HEARE
RERNEIR®LIRK 02 1 Z B EMNFEAR.
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Measuring macroeconomic resilience
HERMETTHHEM

Table 1

FEFRAVE X
Macro buffers

Fiscal space

35%

Swiss Re, based on
data from World
Bank(WB)/IMF

An empirical estimate of a country’s fiscal leeway. This includes the level of

government debt as a percent of GDP, the sovereign debt rating, real GDP growth,
the current account and primary balance, and a measure of FX pressure on the real
economy.i2 For emerging markets, we include FX reserves in terms of months of

We consider fiscal policy to be the most important policy tool to mitigate the length and
BATAAMBE R EREENBRIE, MEEKEM
depth of an economic shock.

ZFHERIRE.

imports:

Monetary policy
space

15%

Swiss Re, based on
WB data

Measures the ability of a central bank to ease or tighten monetary policy. This
includes the distance of short and long-term rates to the zero lower bound or to
“fair-value” yield estimates. For emerging markets, a proxy of central bank

independence and the policy differential against the US Federal Reserve are also

Monetary policy is a key policy instrument to absorb economic shocks.

BEMBURERNAF N X BER TR,

Macro structural elements

included.

RYERER
Banking industry 18% WEF The findings of a WEF survey of executives, indicating how sound a country’s banks A fragile banking industry backdrop propagates shocks given the sector’s
backdrop are generally considered to be. The measure is not based on economic or accounting Hfﬁ 55 EI’\] %Eﬁﬂk%%éﬁ%ﬁﬁﬂk%% g ;':FftT
measfures, but popular pgrceptlons arounq dmgnsmns mfluencmg the health of the interconnectedness with the economy.
banking sector (eg, capital buffers, sustainability of business models, regulatory ,5 QZ:% E’]E?é?
developments and the macro environments). ETATHIAA R
Labour market 12% WEF Includes flexibility of wage determination, hiring and firing practices, capacity to More efficient and dynamic labour markets allow for easier reallocation of workers during
efficiency retain talent, female participation in the labour force, etc. times of stress.
Financial market 10% IMF This component is a summary of how developed financial markets are in terms of Developed financial markets diversify the funding sources available for the real economy.
development depth, access and efficiency.
Economic complexity 4% The Observatory A holistic measure of the sophistication and variety of goods produced by and An economy producing sophisticated and a variety of goods will be less affected by

of Economic exported from an economy. It shows the breadth and depth of an economy’s shocks in specific sectors.
Complexity production capacity.
Insurance 2% Swiss Re Ratio of total (life and non-life) direct insurance premiums to GDP. Insurance acts as a shock absorber and smoothens financial volatility.
penetration
Human capital 2% WB Assesses how health and education levels shape the productivity and social mobility. High social mobility and skill levels make a country more dynamic, such that it can better
withstand and adjust to shocks.
Low-carbon economy 2% Maplecroft Measures the extent to which a country already is a low-carbon economy (low fossil Climate change has disruptive effects on global supply chains and infrastructure. This

fuel or de-carbonized in terms of output/emissions). negatively impacts government finances, firms’ capital, and household wealth. 14

Notes (1) For more on weights and empirical relevance of the index, see appendix. Robustness tests showed that changing the weights slightly does not meaningfully
HEQ)BXRZSIMNEMNEREXMNESER, BEAMF. BEENRRE, BREENEREREX

alter country rankings; (2) The fiscal space does not include market prices such as Credit Default Swaps, because prices are not available for all countries, and they do not
QB Z B RN EIEEREALR(CAD)FEMHNIE, RARNZHEEREBERFNE, WAZREEREBERS
allow for a further fundamental macro analysis of what increases a fiscal distress likelihood. (3) Insurance penetration has a low weight since its value proposition of
ARTFHE—THTEABEUDNT, BERMHABNTVEEZNTTEM. QVRELEEER 2009 FMETKINEK

financial volatility smoothing occurs mostly at the “micro” level (for households and corporates). Source: LSE, Swiss Re Institute

ERESN TR ERRAE BN EEGEMSL). FERELRBUAETEER, KhtERESR

BRI



12 The measure of FX pressure relates the PPP-implied exchange rate to the nominal exchange rate against the US dollar. An overvalued currency implies
an economy is less competitive, which increases the fiscal default probability. We include FX pressure in the fiscal space indicator instead of the
monetary policy space measure. This is because the euro area sovereign debt crisis showed that a country's inability to devalue quickly has severe
repercussions for its fiscal position. In a currency union like the euro area, overvaluation can only be restored by devaluing the real economy, for
example by lowering wages and prices, which is very costly in terms of GDP and employment levels. In any case, large economies with a free-floating
exchange rate can also experience severe fiscal distress and adjustment, as was the case in the UK in 1976.

SMCEANEEBMEFENRELRENETHRCERERER. HeENETRRE—EZ
THATRZ T E T, XEINT MBEEAN TR, BATEINCEAMAMBZ[EiE5R, I
KzjEiEtr. XERARTXEMESBYIERA, —PMERLTHRERES X HWBURI > 4™
BERW. ERTXXFNETHERAS, REBIRMEISEZFHONE flmEadERIENDN,
THREREISHNEE, MEEIERYNT GDP Mgt KERIFSIEE B RN, Lo, L7
B RARBZF A th T e BB ™ E N A GEIIFE, 1976 FRERZXMIEN.

13 Regulatory filings such as banks' capital positions are not available for all countries and for a sufficient amount of time.
FIEMBEREBEE CBKNNERNRGRTEARAFHEEZRZXH.
14 Climate change: a core financial stability risk, IIF, 2019.
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Measuring macroeconomic resilience

HERNAFHFEM

The global economy has become
less resilient since 2007.

B 2007 fE U3k, EREHFTH
S MR SRAE )N

Changes in prevailing economic
circumstances are behind
fluctuating levels of resilience.

FEAFMENTAZH N

IR RE
Figure 2
2

Composition and levels of advanced
and emerging markets’ macro
resilience indices over time

BEE RS (B AOFERS, SEREANETX
IR BN ER =k =L )TN
S{Z

Global macro resilience today is lower than in 2007
S RIEIREY M KT 2007 F

Given the large share of global output that they represent (75%), the macro resilience
scores of our 31 sample countries indicate that the world economy is less resilient
today than it was a decade ago. Eighty percent of the countries in our sample had
lower resilience scores for 2018 than for 2007, and 30% were significantly less
resilient..s The main drivers of this trend have been the exhaustion of monetary policy
options in many advanced countries and an ongoing challenging operating
environment for the banking sector, even as policy efforts have strengthened
financial institutions since the GFC. Other indicators such as financial market
development, the efficiency of labour markets and social mobility also deteriorated by
roughly 10 percentage points (ppt) between 2007 and 2018. Meanwhile, fiscal space
has increased marginally, the improvement largely emerging-market driven.

Z B R X E R AR H AT S AIRAMEN(75%), Fi(] 31
HERNEWEMGSDRE, SOERLFOEMELLTEIR/N.
B X—EFNTERGRER, TEREERMNEDERERFE
s, RITWINLENFENAAERE, REBEREMER
KRR, BERBNIGRT £RE. SRTHEAR. FHATHHN
KM FHAIEARAE 2007 F£ X 2018 FHARMBEL T KLY
04 ERR. SR, MEZEREHEMN XNETRIH
XTI,

Figure 2 shows the changes in the composition of aggregate E-RIs in the
advanced and emerging markets for our sample countries in 2007, 2013 and
2018. The changes reflect prevailing circumstances at each point in time. For
instance, the estimate of shrunken fiscal leeway in the advanced economies in
2013 relative to 2007 can in part be explained by the euro area sovereign debt
crisis that was in full flow at that time.

2 B7R7 2007 £, 2013 F£70 2018 FFA MR AE KA RIL T
LMFNTIHN e REETRBEANLENL. XETURKRTED
AR A EEER . BN, SERIKZTA 2013 F4HXS T 2007 4
B E e e e fETT, T IXERD AR AR TR TGRS
PAE LRI .

0.8
0.8
0, @ . °
07 T e Bl
0.6 - e
06 —

0.5
0.5

0.4

0.3
0.3

0.2
0.2

0.1
0.1 e



0.0 Low-carbon economy Insurance penetration

0.0 Financial market development i Human capital
' Economic comglexity B Labour market efficiency
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. Banking industry backdrop World macroeconomic resilience index level
Advanced economies Emerging economies
B Monetary policy space Fiscal space

Source: SRI-LSE Macroeconomic Resilience Index

AEIRIRSRI-LSE RMAFE R Hi5#

15 For the 30%, resilience scores were at least 10 ppt lower than in 2007. The largest gains in resilience
were made by Turkey. Starting from a very low base, Turkey was ranked lowest in the sample in 2007
compared to fifth lowest in 2018. The primary improvement factor was more fiscal space.

X 30%RIAKIEE, WM/ EDLL 2007 FRT 10MEDR.
SERNBKEANERZLIERE. AP EFEERNESITE,
THHEF 2007 Fa9ir PR R, M 2018 FHRE R, £
BHNEREEESHNMEZE.,
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Advanced economies have added
buffer capacity since 2010.

B 2010 fF U3k, RIKEHF
REE N 2 eE

Emerging markets have become
slightly more resilient, and we
expect more “higher-quality”
growth to continue this trend.

MXMHELTERHM,
TFT, EERETHIE
KR AREX —ES

Global macro resilience could be
much lower absent effective
global crisis coordination.

MR BEH ALK
A, SRR VUIREE N TT6E
EIREE 28

Advanced economies’ resilience levels remain below 2007 levels, but in
aggregate they have added some buffer capacity again since the low-point in
2010. This is primarily driven by increased fiscal space and signals of slowly
improving confidence in the banking system. Importantly, financial markets have
become less deep and less efficient since 2007.16 Policy makers should further
strengthen private capital markets, as market participants have flagged the risk
of a liquidity-driven crisis.1z Access to a more diverse source of funding is key for
resilience. Further, higher insurance penetration rates can help reduce the
impact on public finances and lower the need for private borrowing in case of an
economic shock (see chapter How insurance promotes macro resilience).

IR LA KHDRT 2007 SRR, BEREME, B
2010 AN m Ak, ENXIBINTY —L&eE 1, XEBERHT
WE=EY K, UEBRTEREURENENER. 16 REEN
H—TIRRAR AT, BATHS5ECRBEERN MR
RIBHIRBE . Lot REREE T &ERE TR A H VBRI F 0,
FEZFF AT EREMNEROTROLRE (e 2R ERE
N—E),

Emerging market economies generally have lower resilience scores than
advanced economies. Encouragingly, however, emerging market resilience
scores have improved slightly over time. To some extent, the slow dynamics
reflect that the emerging markets were less affected by the GFC. Sitill, on an
absolute level, emerging economies have seen their fiscal stances improve
substantially. Looking ahead, the upside is that as more emerging markets
transition from “quantity” to “quality” economic growth,s their macro resilience
levels should naturally strengthen as well.

WHMHEFENBEUTOERRTRIEAEFE, FiZ, SAK
ZNE, MENENER, FIXTHEMEIRERS. £EH
BEELE ZEBHHMSKERLE, FXTHZEREFPONTIER
INe Aid, MBXNKEMS, FXEFENUBURRE KIBHE .
RERR, BEEXEZHNIFXTHNBEEFEKERE”
Z3FBKEE, EMNNEUE MK EERBRIERE.

Importantly, while at the global level the differences between 2007 and today may
seem small at face value, the backdrop for crisis response has also changed. Rising
geopolitical stresses of recent years could have the effect of undermining effective
policy coordination, for example at the G20 level. In the absence of global crisis

coordination, actual resilience levels are likely to be lower than the E-RI scores for
the world, advanced and emerging markets would suggest.

EEMNR, BRANKELE, 2007 £55 K2 EHZEMFRN,
BENBINERHEET TH, EERF EFANMEBURE N
RSB ENHBERIE, BHINE G20 FH. AiRZ EIRE
EARERT, EERMERNDKFITRRETHR. HdMETS
) E-RIESY.



16 The IMF financial market development index shows that financial markets in the advanced
economies have become less developed since 2007.

Ih AMESALNEHTHARERER, B 2007 F£RUK,
LEFHRNEMT R LT AIRKIA.

17 Ten Years After the Global Financial Crisis: A Changed World, JP Morgan, 2018.

EREMEVENTE—PRETHHR, PER, 2018,

18 Emerging market economic growth rates are likely to be lower in the future, but the GDP
composition will continue to evolve. The share of manufacturing within GDP is expected to decline,
while services will increase in importance. See sigma 1/2019: Emerging markets — the silver lining
amid a challenging outlook, Swiss Re Institute.
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Measuring macroeconomic resilience

HERNAFHFEM

North America is the most resilient
region today due to strong
fundamentals and buffers.

HTFamERTEMER,
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X,

Latin America’s resilience levels
have improved, but the structural
picture remains challenging.

NTRMNERNKERR
eE, BEMERRNDES
Hrett.

The resilience scores for Asia
Pacific have been stable.

TR MG —ERF

R

Australia’s continued economic
RAF I FFEENE5TIE K
success will depend heavily on

BNAERKERE EBURT

especially ensuring fiscal space.

FAERRV B E.

Regional breakdown of macroeconomic resilience

G FE RN

In large regional aggregates, divergent developments of various countries can cancel
out and provide an undifferentiated picture. Here we take a more granular look at
regional and country index levels.19 According to our aggregate E-RIs, North America
(meaning here the US and Canada) is the most resilient region today. Even though
the US was the epicentre of the GFC, the US and Canada both have resilience levels
well above the world average. This is due to strong economic fundamentals and
buffers including efficient labour and open capital markets, and ample fiscal space.
And, although low on an absolute level, there is more monetary policy space in the
US and Canada than, for example, in the euro area.

ARNXESESR, SEAFARNARYMBEEHE RHE—LE
AR ER. XEFNXNBXMEFIEEOKFHITERR 2T, 19
RIEBANRITEFER, EREXEENEXETNMER)EES
REEMMNBX, REXERZEXEMFOUNES, BXEMMNE
REGE MK EEIZ S THR KT, XBRANTRIINEFEAE
EMEN, BRESHNGFHAMARNERTS, NEEENYIE
=, s, RELEXNKFRMRE, EXEMMERNEHEREE
FEER TR FEZHE K,

Broadly in line with the emerging market aggregate, Latin America’s resilience
levels have improved slightly since 2007 (see Figure 3). However, the structural
picture remains challenging: capital markets are not sufficiently developed, and
labour markets show low workforce productivity and high levels of job
informality.zo In addition, the human capital backdrop is fragile with 38% of the
population vulnerable to falling (back) into poverty... However, there are vast
differences within the region. Chile is doing comparatively well due to sufficient
fiscal space and a solid operating environment for banks. Mexico and Brazil, on
the other hand, score lower than Chile on two thirds of the indicators.22

B 2007 A5k, FIT RINAE MK SHFXN TR B AKEER
—E(WE 3). Rf, ERANDARFHREMEBARATHAELIE
FAHNTHETRHANEFRRE, FERARWKFES. I, AH
AABRRE, BNHAARTZBARRE. ATHER VRS
B RAORTEENRE, FNNRIENRY. 5—7THE, 2
FEMERE=D —IER AR TEF. 22

Encouragingly, Asia and Oceania had quite stable macro resilience scores through
2007-2018, while global resilience has weakened. China and Japan'’s resilience
levels have remained roughly unchanged.2s Meanwhile, India has become a little
less economically resilient, mostly due to lower scores for the financial sector
component of the E-Rl.24 That said, India has made laudable efforts to move towards
a low-carbon economy, an investment in future resilience.

SAHENZ, 7 2007-2018 FHF[E], WINMAFMNHNERNEIR N
BoRERE MEXERNBAES. SEN, ENENE5E
MEA T, TELEA erid ARSI EHRK. REMLL,
ENEEZME TESHRENS 1, HERREFNTRRR X2
AR KIE M AL

A surprising result is Australia, which has been “recession-free”zs for almost three
decades, and where aggregate resilience has improved slightly since 2007. Even so,
in E-IR terms, Australia ranks broadly in the middle of our country sample. The
country’s banking sector was stronger than in its advanced economy peers during

the GFC, and Australia has also benefited from its proximity to and economic links
with China.2s However, it does not score well on index components such as a low-



carbon economy, economic
complexity and labour market
efficiency. Further, in our view, more
fiscal space will be very important to
safeguarding continued resilience.
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19 Our sample only includes one African country (South Africa) due to data limitations.
Emerging economies in Europe and Asia are not broken out as separate categories.

T EIRARE, HMNAOFARBRE—ENEREI).
B AL M BT AR TR B W 2 AR R B9

20 Recent experiences of formalization in Latin America and the Caribbean, International
Labour Organisation, 2014.

g =

, EPfr5m THLR, 2014 F,

21 Will social mobility continue in Latin America?, World Economic Forum, 2016.
, HREFRIE, 2016,

22 For a more detailed analysis of Latin America's economic and insurance market environment,
please see Latin America regional market report 2019, Swiss Re Institute.

EFME TR T EINNEF R TIHIAE, 155 2019 £y
TEMXEWHRE, HEHREFRR.

23 Both countries are discussed in more detail further below.

TER#H—P AT ER.

24 Including soundness of banks, insurance penetration and financial market development.

BRERTNRE. RENSENSHTHNER.

25 “Recession free” is defined as avoiding two consecutive quarters of negative growth rates.

“IRBHNEXBEBRELEFNFENRIBKE,

26 Australia — 2018 Article IV Consultation, IMF, 2018, and N. Irwin, “What the Rest of the World
Can Learn From the Australian Economic Miracle”, The New York Times, 6 April 2019.
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https://www.ilo.org/wcmsp5/groups/public/---americas/---ro-lima/documents/publication/wcms_245882.pdf
https://www.weforum.org/agenda/2016/01/will-social-mobility-continue-in-latin-america
https://www.nytimes.com/2019/04/06/upshot/australia-lessons-economic-miracle.html

Figure 3

Absolute macro resilience levels

across regions and time
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Resilience has weakened most
the euro area since 2007...
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Macroeconomic resilience in the euro area has decreased the most since 2007. Key
contributors are (1) fragile fiscal positions in some countries; (2) exhaustion of
monetary policy options; (3) endemic weaknesses in the banking system; (4) labour
market inefficiency; and (5) underdeveloped financial markets. Exhausted monetary
policy has key implications for fiscal space and other resilience categories. For
example, although many countries in the euro area have more fiscal space now than
in 2007 or 2012 due to fiscal consolidation, a substantial amount of this was
facilitated by the European Central Bank (ECB).27 Fiscal space is the ability to avoid
extreme government funding difficulties. The ECB’s policies of the past decade have
prevented such severe funding conditions arising and when they did, they did not
last very long. Should market stress resurface that the ECB cannot combat
effectively, fiscal space in the euro area could be much more constrained than our
current estimates suggest. In other words, while a decrease in monetary policy
space has to some extent temporarily facilitated fiscal space, the euro area remains
exposed to a negative shift in sentiment as buffers are thin. Furthermore, ultra-
accommodative monetary policy has not contributed to more diversified funding
sources of the real economy.zs Meanwhile, the structural elements in our E-RI have
weakened since 2007, suggesting that the euro area has not made sufficient
progress in making the economy more dynamic since 2007.
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27 Ultra-accommodative monetary policy leads to a greater ability to run primary balance deficits,
while it has also supported euro area growth. In our estimation, both factors increase fiscal space.

MERRNETERES T ETEREERFNESN, BN0X
F7BRITXMIEK. BROMET, XWAEREEM T MBE
8]

28 The monetary policy space indicator and the IMF’s financial market development index have a

positive correlation of almost 0.9 in the euro area, meaning that more monetary intervention was
accompanied by less breadth and depth of financial markets in the region

EHBRZEERMEREHESARNER T DR RIGHER
TXRIEARXMRE 09, XRREEZMNEH THHEEZX
HErTIHAT EIREAR D

Swiss Re sigma No 5/2019 11

AR IEE
5/201911 =



Measuring macroeconomic resilience
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...although levels of resilience
are nuanced across the region.
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Figure 4
4

Decomposition of E-RI between
euro area core and peripheral
countries, 2007, 2013 and 2018
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Progressing with the European
Capital Market Union to diversify
funding sources is key.

SMNR AT 78K B SR HEd
MTEREZTHREXE.

Figure 4 shows that the peripheral countries are much less resilient than the core
economies of the euro area.2o The key contributors for lower resilience levels in
peripheral countries are lower fiscal space and weaknesses in the banking sector.
Greece and Italy have the lowest macro resilience levels and hence would gain most
from strengthening their macro buffers and economic frameworks.
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Given its weaker macroeconomic buffers, for the euro area to become more resilient,
we believe progressing and finalizing the European Capital Market Union will be key.
This would deepen financial markets and diversify the region’s funding sources and
take some pressure off monetary policy. Moving forward with bank consolidation and
overhauling labour markets should also be top priorities, in our view.so
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29 Peripheral countries include Italy, Portugal, Spain, Greece and Ireland. This definition is in line
with the IMF, in Macro-Financial Implications of Corporate (De)Leveraging in the Euro Area
Periphery, 2013. Core countries are Germany, France, Austria, The Netherlands and Belgium.
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30 Euro Area — IMF Staff concluding Statement of the 2019 Article IV Mission, IMF, 2019.
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Strengthening the macroeconomic
resilience of the "Big 4" will boost
global shock absorbing capacity.
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Figure 5

“Big 4” Macroeconomic Resilience

scores and components, 2018

The “Big 4”: US, China, Japan and Germany
“MAR:EE. FE. BAFEE

The “Big 4” economic and insurance market heavyweights — the US, China, Japan
and Germany (the G4) — matter greatly for global resilience. Although the four have
different macro resilience levels, all currently have plenty of fiscal space. This wasn’t
always the case. For example, Japan had very low fiscal space between 2010 and
2013 due to a strong yen which made the economy less competitive. Furthermore, it
simultaneously had very negative primary balances, which have since reduced. Our
analysis suggests that Japan’s high public debt burden becomes a real challenge if
additional fiscal pressure points intensify. Also, and all else equal, fiscal space is
generally lower in times of economic and financial stress. Our estimates of China’s
fiscal space come with some uncertainty, given the complexity of its public balance
sheet data.s: However, and in any case, China has more monetary fire power as
advanced economies have virtually all loosened policy over the past decade.
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31 For more information, see How China failed to fail, Institute of International Finance, 2019. However,
complicated data also applies for some other countries, particularly in emerging economies.
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Measuring macroeconomic resilience
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China’s ongoing financial de-risking is ~ Importantly, the economic structure of the G4 economies has in aggregate not

positive and is facilitated by ample become significantly more dynamic since 2007. However, there are some

fiscal and monetary policy space. noteworthy country-level developments. For example, survey results suggest that

EF' IE?’:EJ&?‘TFE’{I%EQE’EM]Z@'T{ the banking sector backdrop in the US is relatively solid, but less so in Germany.

e s Notably, Germany’s measure of labour market efficiency increased substantially

%ﬂ:{*& E"]’ FT%E%:}EEE"] )I'Ij between 2010 and 2018, which contributes to its higher E-RI score.s2 China,

B mER =g, meanwhile, is in transition. Financial de-risking is ongoingss and a wide range of
reforms to facilitate economic liberalisation are being implemented. This transition
also requires and is supported by ample fiscal and monetary policy space.

BEMNE, B 2007 FMUkK, GAZRFENBREFEMHREE

Hog, A, AER—RE—LESIBNESLE. flm, B

FERER, ZERTIYNETSENESL, BEENERHAHR
e Bl bt e LWEST, BETENE, BEGEHHNHHREGERE
environmental sustainability a 2010 £ & 2018 FHijg KBRS, XA TIRE E-RIED. 5t
key policy target. =h - K UHE. SEELE s N
S iawawe W PHEATNIN ABSWARSTREERD O
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FRo
Given the dominance of these four countries to world output and global resilience,
we encourage all to accelerate their move towards a low-carbon economy. There is
substantial catch-up potential for all four on this front. Governments should make
environmental sustainability a key target of national policy agendas. Germany is
well positioned to emerge as a role model in this transition given its large cleantech
industry, evolving energy mix and strong policy focus.s:« Domestic improvements at
these levels would likely also have positive global spill-over effects.
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The world’s most resilient economies
Switzerland and Canada consistently At the country level, the Swiss and Canadian economies have consistently ranked
rank as most economically resilient... among the top three most resilient. Table 2 provides a snapshot of the individual
components and overall E-RI scores for the five most resilient economies of our
sample countries in 2018.

Table 2
The five most resilient countries in 2018

Monetary Financial Labour Banking Economic

Fiscal policy Low-carbon Insurance market Human Economic market industry  Resilience

space space economy penetration development capital complexity efficiency backdrop Index (E-RI)

Switzerland 0.99 0.10 1 0.72 1 0.86 1 1 0.91 0.84
Canada 0.99 0.18 0.29 0.61 0.85 0.93 0.55 0.94 1 0.81
us 0.95 0.21 0.21 0.57 1 0.74 0.93 1 0.77 0.79
Finland 0.99 0.12 0.73 0.89 0.57 1 0.91 0.69 1 0.77
Norway 0.98 0.15 1 0.26 0.73 0.71 0.57 0.79 0.87 0.75

Note: the full country breakdown including sub-components is in the appendix.
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Source: SRI-LSE Macroeconomic Resilience Index
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32 For more information, see also The German Labor Market Reforms and Post-Unemployment
Earnings, IMF, 2015.

EZER ZH (BEFHATHRESKIWERAN) . IMF,
2015,

33 Financial sector de-risking is ongoing in China. See People’s Republic of China — 2018 Article IV
Consultation, IMF, 2018. For example, China’s total private debt (households and non-financial
corporates) to GDP was 210% in Q1 2019, according to the IIF's Global Debt Monitor database.

HESE AN IEEHR T, WHEARIFIE-2018 £
FHEER, BEfRrGEMESHAR, 2018 F., i, RIEIF
e RSIENEIEE, 2019 FE—FF, FERARS
BA(REMIES M) S GDP £ 210%,

34 For more information, see Fragile Planet: The politics and economics of the low-carbon
transition, HSBC, 2019.

RTHEZFER, 7S (EBNEKMRELNBUETEF
%% (FragilePlanet: ThepoliticsandeconomicsofThelow-
carbontransition), HSBC, 2019,



...with strong public finances, well-
developed financial markets and
high insurance penetration among
common features in both.
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Country resilience scores need to
be viewed in a global context.

ERERNEIFTERES
KERTER.

Absent stronger buffers, coordinated
monetary and fiscal policy-making
will be necessary in the event of
another crisis...

WRRBERNEA, EHIN
H—HEAE, PE—ER TR
MY BERFIEEEDLE

The aggregate E-RI scores of Switzerland and Canada today (0.84 and 0.81,
respectively) are slightly lower than in 2007 (0.89 and 0.83), but the two did recover
relatively quickly after the GFC. Key pillars of their macro resilience in the intervening
years to 2018 were (1) strong public finances; (2) well-developed financial markets
and high insurance penetration rates; (3) low inequality through efficient labour
markets and dynamic social mobility; and (4) an overall sound banking industry
backdrop.ss Switzerland also scores very well on the environmental sustainability
perspective. A main resilience shortcoming of both nations today is lack of monetary
policy leeway, which has weakened significantly since 2007. Finland and Norway,
two other resilient countries, broadly share the same characteristics and also score
well on the inequality and sustainability dimensions.

HEMIME RS R E-RI S50 (5 57 0.84 71 0.81)EZ KT 2007 £F
(0.89 %1 0.83), {BFETE GFC ZEREBENRIR. EHZE 2018
FHXERNEE, WEEUERNNETEIRRZ )EANRAEM
BLQQKRILN R T A S REE S &K, (3) B A MM s iz H
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THERRUFEMTELFEIRS. WEBN— T EE MR
R Z EHBEREESRM, B 2007 £k, Tt hBUREIFERH A
BRB. FZNPHERIMFNIEEERNNER, ©NEALE
FHEENER, EAFENTHFLEMTEGRE T REFNNKS.
However, the resilience of any country needs to be interpreted within a broader
context. For example, due to Switzerland’s strong links to and the size of the euro
area, lower resilience in its continental neighbours is a concern for the Swiss
economy. The E-IR scores help us analyse why certain countries and regions are
more or less resilient, but high resilience scores do not necessarily mean a country

alone can withstand any type of shock, come what may. Resilience starts at home
but ultimately, it is a shared and global responsibility.

A, HEIERNERNDBEREAEE ZNE R MIIXERE. 5
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M TER, ERE, EE—IHENERTEE.

Stylized macro resilience takeaways
RAR{L B9 2 W st 14 Hh 52

Policy choices matter for economic resilience. The IMF shows that macroeconomic
policies preceding the GFC and in its immediate aftermath influenced post crisis
variations in output.ss Strong fiscal positions and unprecedented policy actions,
among other things, helped mitigate output losses. However, in aggregate today
policy buffers are thinner than in 2007. In the absence of quicker and more vigorous
efforts to strengthen macroeconomic resilience at the country and international level,
we believe more coordinated action on monetary and fiscal policy will be necessary
in the event of a next global crisis.s7
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35 More detail on the individual components is shown in the appendix.

RTBEANAMHRNEZS W IR,

36 The Global Economic Recovery 10 Years After the 2008 Financial Crisis, IMF, 2019.

2008 FFeRENTEEMEREFER)Y . BERGEMESAR,
2019 %,

37 Ideally, the government and central banks have transparent rules of how, when and what to
apply in times of crisis. See also P. Bolton et al. “How to Keep Central Banks Independent”,
Project Syndicate, 11 July 2019.
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https://www.project-syndicate.org/commentary/central-bank-independence-financial-stability-by-patrick-bolton-et-al-2019-07

Measuring macroeconomic resilience
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...and the time to act is now.

WAEZTHHNNERT .

Our analysis is a primer on
macroeconomic resilience.

BN AFTRENE
FEMERINIT .

The private and public sectors are
partners in building resilience.

TWEMRHEIMITZRERI

REES B IEKEE

Increasing shock absorption buffers while decreasing economic vulnerabilities
often go hand in hand, and the time to act is now. Our macro resilience
research provides several stylised takeaways:

ERDEFRBUENRN, BINERRERENDEFERFTLIFHED,
WEREXBTHONBRT . BNHNRUEMETRERT LR
B ER:

.Ultra-accommodative monetary policy does more harm than good. It lowers

resilience by leading to artificially benign fiscal positions, inhibiting further
diversification of an economy’s funding sources, and constrains structural reforms.

BEARK T HBSRERTH, BESEANNRMEMBURRL, HH
SFRRERRNH—T L, FREELUE, CSHERET M,

.Lower macro buffers and insufficient progress on structural reform are likely

to result in more protracted recessions in the future.
EMERRDNER L EHREAE, TESEBRKREK(E
RIR.

..Countries should make environmental and societal sustainability a core target in
their policy agendas. For example, the process of achieving the UN’s SDGs and
higher levels of resilience are mutually reinforcing. A society cannot pursue the
SDGs without being economically resilient, and vice versa.ss Fourteen of the

EENRBIRENT S o M A RBORIGENR O B iR, B0,
SIS E T #F45k R B irM s A E s /KR E 112485
R, —MRTTEERTRERRAFNAREEHE
M, RZIFR
17 SDGs are directly or indirectly covered by the E-RI. Meanwhile inequalities,
particularly on the gender and wage pay gap front, also need to be addressed.
The IMF estimates that globally, the female labour force participation rate is about
25 ppt lower than the male rate, and gender wage gaps persist.ss Gender
inequalities restrict the talent pool of an economy and hinder efficient allocation of
resources. How to move forward on such inequalities depends on a country’s level

of economic development. But a low level of development is no reason not to start
to address the challenges, even if steps appear minor at first.

E-ri B EERET 17N THELREBR. SHREN, ~EF,
BAEMNMIAZENTENRNFFLREESEIBR. HHES
ALET, ARREEA, XUFHNSEREENFTHNSS
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FEEBBURT —PMERNEFERKE, B2, RKFHRR
FARAF BN XLEBRNIEH, RIE—FRTREERRN.

. Tackling just one area of resilience can have positive spill-over effect into other
areas and regions. For example, deeper financial markets are associated with
higher insurance penetration, higher human capital levels and more efficient
labour markets.4 Likewise, higher insurance penetration rates reduce the impact
of a shock on public finances, and hence facilitate fiscal space in times of need.
It also lowers the need of individuals to borrow. Targeted measures to improve
one aspect of buffers or the fundamental economic framework can uplift other
dimensions of resilience at the same time, initiating positive feedback loops.
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Our analysis is a primer on
macroeconomic resilience. The
research has received rigorous
vetting from and with the LSE. All
told, indexing the health of the
global economy and determining
the drivers of country and global
shock absorption capacity is an
ever-evolving exercise. We will
update the country E-RIs
annually, and also continuously
review our methodological
approach and data sources.
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The private and public sectors share a common interest in a resilient macroeconomy,
and the private sector can help strengthen public sector resilience. Our public policy
wish list below in Table 3 outlines some concrete actions which we believe would
contribute to stronger global macroeconomic resilience.

FEEBIIMALIBIINEEMNENZFEEHBNFIE, BEF
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38 SDGs such as peace, justice and strong institutions are preconditions for macro resilience. At the
same time, goals around innovation, infrastructure, good health and education, and no poverty
cannot be achieved without macroeconomic stability.

. EXAER AEFTHELRBTERAERNINE
REM. SRR, MRIBFEUALFTNRE, BEHKEH. &
iRiE. REFVERMBE UZZEREN BiRs TELI.

39 Pursuing Women’s Economic Empowerment, IMF, 2018.

BREXZFEN, EREHESHER, 2018 F,
40 Positive correlations are between 0.4-0.55 across the entire sample.

B AR IEAR R REFE 0.4-0.55 Z fa),

41 This wish list is updated and amended from sigma 5/2018, Global economic and insurance

RITEBE R [ sigmab/2018 (EIRELFMRIE) EFAETT

outlook 2020, Swiss Re Institute. Other elements in that previous report, such as introducing a tradable
asset class or having more public private partnerships, remain key to facilitating sustainable growth.

00 ERE, HHBREHES. H—HHREPHEHNE,
BSINTR GRS LR FENATMKEEAR, DARRS
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Table 3

Institutions Public institutions

_.Stronger public institutions, including independent central banks and multilateral

institutions, are pre-conditions for a resilient economy.

However, just because such institutions are independent does not mean that they

can be overburdened with policy responses.

Economic resilience is a shared task, across institutions and countries.

More complete sovereign data
and balance sheet collection
efforts

.Governments should contribute to the IMF’s public-sector balance sheet data

efforts to obtain a better overview of what governments owe and own (ie, net
public wealth).s2

_This will allow for clearer analysis of vulnerabilities, buffers and areas where action

in needed.

Structural reform agenda

Policies

Reform agendas are country-specific, but should generally focus on:

— Greater equality in human capital, greater efficiency and flexibility in labour
markets, and better development of financial markets.
— In the euro area, completing the Capital Markets Union is key.

Solidify fiscal space

Encourage state-contingent financing instruments such as GDP-linked sovereign

bonds and catastrophe risk transfers that act as counter cyclical stabilisers.

_Address implicit public-sector contingent liabilities like longevity and climate risk.

Broader use of automatic
stabilisers to address
vulnerabilities

_.Broader use of automatic stabilisers such as counter cyclical capital buffers for

bank capital, and strong social security and unemployment insurance systems, etc.
This will address economic and financial imbalances, and distribute policy
responses among institutions.

Infrastructure as a tradable
asset class

..Governments should have a “ready-to-be-deployed” infrastructure project list in

place. This will support longer-term economic growth prospects.

Having a tradable infrastructure asset class would allow private-sector

participation and help shoulder the investment costs.

Broad-based digital strategy

. To increase productivity, governments should introduce a broad-based digital

strategy, including a focus on education.

Encourage private capital
market solutions

Solutions

_.Ensure financial development through deeper and more efficient financial markets,

including insurance.

_With more supportive public policies, the private sector can play a bigger role in

alleviating societal challenges and government contingent liabilities (eg, by
providing capital market and ref/insurance solutions to address the global
retirement savings gap or public healthcare spending).

Encourage sustainable investing

_Further progress towards the 2015 climate accord and the UN's SDGs will

strengthen macro resilience. The private sector can do its part if governments
agree on a common taxonomy on sustainable finance and establish a risk-based
market consistent regulatory framework for Environment, Social and Governance
(ESG) investments.

Source: Swiss Re Institute

RERR BT HREDS

42 A Global Picture of Public Wealth, IMF, 2019.

EPrEEHESHLA, 2019,


https://blogs.imf.org/2019/06/18/a-global-picture-of-public-wealth/
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Micro resilience — measuring protection

gaps and insurance coverage in place
HMERN—EERPEEMNREEESE

Resilience against three core areas of risk — natural catastrophes, mortality and healthcare spending — has improved in
both the advanced and emerging markets since the year 2000, according to our independently-developed SRI
Insurance Resilience Indices. Emerging economies’ resilience against mortality and healthcare improved significantly
before the GFC, but progress has since tapered off. Against the backdrop of an estimated protection gap for the three
risk areas combined of USD 1.2 trillion in 2018, the highest ever, the strongest gains in resilience since 2000 have come
in the advanced economy property catastrophe and emerging market mortality insurance sectors.
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We have developed indices that
measure how insurance promotes
the capacity of households to
withstand shocks.

BAFE T HEREINATRS
R BEIR AP T BE ST RO TS EL.

At the micro level, a different
definition of resilience is required
compared to the macro realm.

ERYER, SEAEEAEL,

HEHRBE—NAREIEN

The SRI Insurance Resilience
Indices measure the relation
between protection needed and
available for three core areas of risk.
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Defining and measuring micro (insurance) resilience
TEX B EMY (R KE 1

In this chapter we broaden the concept of resilience from the macro to the
household and business level. In other words, micro-level resilience. We look at
how insurance helps households better withstand the following shock events:

natural catastrophes, death of a household’s main earner, and catastrophic health
expenditures, and have developed an insurance resilience index (I-RlI) for each.

AARER, BTMEEENBSAERY REIRENDCWVEE, %
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Micro exposures require a different definition of resilience than that used at the
macro level. At the micro level, static resilience refers to the depth of the impact of a
shock on a household’s well-being at a point in time. Dynamic resilience refers to the
ability of the household to recover from a shock. For instance, households with low
resilience may be forced to sell off productive assets, put accumulation of retirement
assets on hold, fail to maintain health or forego education or other, in order to cope.
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Our I-RIs are based on research into protection gaps and measure the relation
between protection needed and available. The methodologies are different for each
peril but the concepts are designed to provide comparable metrics. Risk exposures,
insurance premiums, savings and other relevant socio-economic variables evolve
over time. To measure progress in building resilience, we estimate the trend in
relative terms: the protection available divided by what is needed. This also allows for
more meaningful comparisons between countries and regions. To be able to make
those comparisons, the protection gaps are expressed in premium equivalent terms.
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Insurance plays an instrumental
part in protecting families from the
financial consequences of natural
disasters.

REERFRERFERR
EEHNEFERPALR
TEEMA.

The SRI Natural Catastrophe Insurance Resilience Index
HEZFTEAREREERNIEE

Natural catastrophes pose a major threat to households and businesses. Disasters
lead to broad and often substantial negative impacts on the financial health of a
household, with adverse impact across most associated measures including credit
scores, debt in collections, bankruptcy, credit card debt, mortgage delinquency and
foreclosures. These negative effects can persist or even grow over time.ss Insurance
plays an instrumental part in protecting policyholders from catastrophic financial
consequences. Empirical research indicates that insurance cover increases the
likelihood of rebuilding, minimises financial hardship, and speeds up recovery time. s

BRRENKEMDUMLERE . REF—IRENYSRE
FEFZMEFEEERNRERE, XNASEHEXEE™ERE
I, BIEERTES. B S FRTHRS. \mIREEE R
TRMARREN, XEMEEETESFTS, EEREREE
g, 43 REERIFREARZREEVSERTELRET
BEEEM. DEMREN, RETDUIENEZN TN, HARE
HoEk D BRI, FF AR E R (8]

Methodology

TR

We follow these steps to derive the SRI Natural Catastrophe I-Rl:4s
BMERXLESBIESH T SRIBAKE I-RI:45

.Using sigma data, we estimate that insurance has covered around 33% of

global economic losses from natural disasters over the last decade.

£ sigma R, FAfETE, AEE+FH, RRELBEZETE
RERRFIEHETFTRKM 33NEH .

However, the historical picture does not capture all underlying risk exposures.

Many natural catastrophes are high-impact, low-frequency events. Major
earthquakes in particular are infrequent and under-represented in historical data.

R, BRERIRERRIAEEERRIKO . F5EARER
BYW. MRS, BISARERSLE, MALHSE
BB P REUTR.

.Hence, we supplement historical data with a modelled forward-looking

view, using Swiss Re’s natural catastrophe risk model MultiSNAP.
AHit, FANEAIRLHEREASNERRENGIEREY
MultiSNAP, R BV RTHE M AYN = KM FE F SE 85048

.. The model generates expected loss distributions for three major perils: seismic

events, windstorms and floods in the countries with largest exposures.
RN AT BN EEMG. NETHK, EXERE
RANEREMAHRE 6.

. For our Natural Catastrophe I-RI, we use these probabilities and estimated market

portfolios of economic and insured values to assess the annual expected total and
insured losses caused by each peril in 2018, across a sample 34 countries.

HTFHEAMNHBERARE I-RI, FAEAX LR RMZF R NER
it TR R EER N 2018 FH—MER FTIE M A FETTH
ERRIRERK, HAKE M IMER.

..We complement the proprietary model scenarios with expected loss estimates

for another 120 countries from the United Nations Office for Disaster Risk
Reduction’s Global Assessment Report.
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.Regional index values back to
2000 are then derived by
back-casting the current
model estimates for 2018,
based on changes in the
share of average historic
insured vs economic losses

for a region, as per Swiss Re Institute’s catastrophe loss database.

RiEI R R TR IR EEE, RIE—XIEAFEY
PR S EFMELLHIEN, BB L FRERT 2018 4
Hfhit, BHEZ 2000 FHXEIEEE.

43 Insult to Injury: Natural Disasters and Financial Health Highlights, Urban Institute, April 2019.
e = oo e - s e =5 S —3 P
BRI BRRENYSRESS, WHH5RM, 2019 £ 4 7,
44 C. Kousky, “The Role of Natural Disaster Insurance in Recovery and Risk Reduction”, Annual
Review of Resource Economics 11, 2019.
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45 In addition to personal lines risks, commercial risks are also included in the property
catastrophe modeling underlying this index.
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Micro resilience — measuring protection gaps and insurance coverage in place

BUERN—&ERIFZENREBER

The SRI Natural Catastrophe (storms,
earthquakes and floods) Resilience
Index for 2018 is at a low level.

Sri2018 FHARE(NZE. #b

We estimate global natural catastrophe losses resulting from the three named perils
of USD 292 hillion for 2018, and a protection gap of USD 222 billion in premium
equivalent terms. The protection gap is 76% of the modeled exposure, meaning that
the world I-RI for 2018 is 24%. The largest protection gap is for earthquakes (USD

135 billion), followed by floods (USD 50 billion) and storms (USD 37 billion). As a

RAAK) R IE B TRK

share of exposure, the gap varies widely by peril. It is highest for earthquakes (87%)

and floods (73%), and lowest for storms (41%).
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Figure 6
6

Global and regional natural catastrophe insurance resilience indices, 2000-18
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The global natural catastrophe I-RI
has improved just modestly from
2000, as less resilient emerging
economies gain importance.

BE & MR E T EFRE
BEMER, £RERRE |-
RI B 2000 £ KBS B BE

80 in percent (100 = fully insured)

80%(100 A 2 & 1REE)
70
60
50% ——e e
—_—
40
o —
30
20
10
0
OHg(‘OQ‘LOGI\COQOﬁNOOQ‘LDLOI\OD
OO0 OO0 00000 O d ddd o oA d d
OO RNOOO0OO0OOO OO0 OO0 OO0 O O
N N N N AN ANANAN NN NN N NN N
Emerging Asia Advanced EMEA
Oceania Latin America

Advanced Asia US and Canada
Middle East and Africa

Emerging Europe and Central Asia

The global natural catastrophe I-RI has increased just marginally over the last
two decades, up 1.5 ppts between 2000 and 2018. The aggregate I-RI for
advanced economies increased strongly (+8 ppt) over the same period, but
declined slightly for emerging economies (—1.5 ppt, see Figure 6), particularly
after 2007. The growing weight of emerging economies with lower I-RI values
partly offsets the improvement in the mature economies in the aggregate world
index. By region, Oceania has the highest I-RI score, due to compulsory
earthquake covers in New Zealand, and success in efforts to increase uptake of

flood insurance in Australia. Oceania, advanced EMEA, Emerging Europe and
Central Asia saw the biggest improvements in their respective I-Rls through
2018.4s Asia and Middle East saw just modest increases, and resilience in Africa



declined. The decline in emerging
economies’ natural catastrophe I-RI
is a consequence of strong
economic growth over the last two
decades having outpaced the
development of the private
insurance sector in many markets.
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46 For advanced EMEA, there was a significant increase in the flood insurance take-up in Germany and the
introduction of the Flood Re scheme in the UK. For Turkey, a mandatory earthquake scheme was
introduced in 2000. While the take-up rate was low at the beginning, it improved over time.
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For decades, life insurers focused
on selling savings rather than life
coverage. This has changed since
the global financial crisis.

NHER, ABRBAT—
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The mortality protection gap is the
difference between resources
needed by surviving dependents to
sustain living standards, and the
resources available.

AT RRIPEFEEHFTEN
xﬁ%Aﬁhiémiﬁ 9
RBEEMERRZBRIZERE,

The SRI Mortality Insurance Resilience Index
HEFTERRIETEEMIEE
Orlglnally, risk protection — and mortality coverage in particular — was the main focus
and value proposition of life insurers. Over time, however, many insurers have shifted
their core competency away from risk protection to managing retirement savings.47
This is reflected in the relatively small share of life insurance premiums stemming
from risk protection compared to savings-type businesses. However, since the GFC
and subsequent ultra-low interest rates, protection business has become more
attractive again and life insurers have been promoting biometric risk products. This is
a positive development given that many households still lack adequate financial
protection against the premature death of a primary breadwinner.

&Y, KERP---FHIRIETERE--BAFREATNEIES
RHAMEEK. R, EENENEE, FZREQASEFHZD
TN MNP RIEEER ﬂﬁﬂﬁ%ﬁgoMLﬁﬁfﬁﬁﬁm
WAHEE, MBS RIEFEAF R RS S OEEXN RN, AT
HTEREMPOMBEENBRIE, REVSHRXEFER wa
H, AFRE AT —EEH#T EWFENRE >~ m. XE—PMRIRE
ESRRE, AATZRENARZ EBHNETFTRF, MEETEARR
BALRRET.

The mortality protection gap is the difference between the amount needed to
substitute a household’s future income in the event of death of a major breadwinner,
and the resources available to repay outstanding debts (eg, mortgages) and sustain
living standards. Resources available include existing financial assets, proceeds
from life insurance policies and social security payments. The portion of the need
that cannot be replaced by these existing resources is the mortality protection gap.
The gap increases with rising household incomes, as normally happens over the
lifespan of a breadwinner, and over time as an economy develops. It also rises in

tandem with increasing debt levels. The size of the gap is inversely correlated with
the build-up of insurance coverage, financial assets and social security benefits.

RERRPZESAETEAREZILCHERKERKRBNFFE
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Methodology
TIER
We follow these steps to derive the SRI Mortality I-RI:

BMNZBUTLSBHSHES T TR TE IR

. Based on limited data availability for the full distribution of households,

mortality protection gap estimates are derived using average information for
the working population with dependents:

REXEEEATHEREIE FMAEIEAANIEAONF
HELSBE T RTRFIPZEMEITE

— average household income;
—REFIIRN;

— average net worth of households;
—EFEHEFEE

— average social security payments to survivors; and
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B,
— average life insurance
coverage.
~“FIIANFRE
_We only estimate income
replacement up to
retirement age. The issue of
insufficient funding of
retirement savings is out of
scope for this analysis.

AR EITERIAE
RHBAFTEREE.
RAEEREFEH
[B) BB T AR
SEEL

.The Mortality I-RI measures the
development of insurance
protection in relative terms (ie,
protection available divided by
protection needed).

FETK |-RI HERE R IF
K & B TEAB 3T A S (BD,
R ABRURIPEE).

.Swiss Re Institute has published
regional mortality protection gap
numbers before, but not on a
global basis.ss In this sigma, the
regional methodologies have been
standardised across all markets
studied, which means the resulting
mortality protection gap figures

may differ from previous region-specific publications.
HTBREMRAMINIIAREX BT RRIPZEHRT, EFAEL
KM,

_Also, our prior publications express mortality protection gaps in terms of sums

assured. In this sigma, we use premium equivalent terms to facilitate
comparison with natural catastrophe and health insurance protection gaps.

Lok, FHMERHERPRPIETRRIPEBRNRIEEST . EX
MREZER, BNEARBSENARE NWETS5ERREME
BRI RIFEREH#ITILE

47 See sigma 4/2004: Mortality protection: the core of life, Swiss Re.

W sigmad/2004 3L T RIF A R VL, I BRE.

48 For prior research and applications of similar methodologies see Life underinsurance in the US: bridging
the USD 25 trillion mortality protection gap, Swiss Re Institute, 2018; Mortality Protection Gap: Asia-Pacific,
Swiss Re, 2015; and The Mortality Protection Gap in Latin America, Swiss Re, 2013.

BREMEMITENMRIEA, REXEAFRERNERE 25T
{CRTFETRRIPELE, ARG, 2018 F LT K
RIPZEB TR, HEHERE, 2015 FH T RIMNETRRIPZEER,
It HREE, 20134,

Swiss Re sigma No 5/2019 21

WAL E
5/201921 £



Micro resilience — measuring protection gaps and insurance coverage in place

BUERN—&ERIFZENREBER

In 2018, about 45% of the funds
needed to maintain household
living standards came from life
insurance and other sources.

2018 FF, #EFFREAIEKFE
FrEREM 5% EHKBEA
HRBEFIE fh3RIR

Figure 7

&7

Subtracting protection available from protection needed, we estimate a global
mortality protection gap in premium equivalent terms of USD 386 billion in 2018.
This translates into a global Mortality I-RI (protection available as a % of protection
needed) of 45% (see Figure 7). In other words, globally, 45% of funds needed to
maintain household living standards in the event of the death of the primary
breadwinner are “protected” by either life insurance, social security survivor benefits
or through household savings. At aggregate level, this is a 2 ppt decline since 2000.
As in the case of natural disaster risks, the decline in the global index has largely
been driven by the increasing weight of emerging markets with lower I-RI values.

BEFBRIPFIAE R, FAUETT 2018 FLERFE T HRIRIPZERE
1HY TR 3,860 2% TT. XEEMAA—PEIRIET XK I-RI(RIFT]
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Global and regional mortality insurance resilience indices, 2000-18

2000-2018 F £ IRAXFIL T RRIE B RS EK

80 in percent (100 = fully insured)

80 in percent (100 = fully-insured) /\/\_4
EAMMOOE R EHL02ERE) _—
e —

60
60

55

5
50

50

40 47
4047

& 30

20
10

16

2000
2001
2002

003

004
2005
2006
2007
2008
2009
2010

N N

— Advanced economies
Emerging economies
— World

Source: Swiss Re Institute

HRRR Im T BRES

In relative terms, the insurance
industry has made progress in
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narrowing the mortality protection gap since 2000, particularly in emerging
markets.
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Europe and advanced Asia Pacific

are likewise more resilient.
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Standing at 25% in 2018, the emerging market Mortality I-RI has risen strongly since
2000, by 9 ppt. The improvement was concentrated in the years before the GFC and
peaked in 2007-08. The current level of the emerging market index is still less than
half the I-RI level for advanced markets, which rose to 58% in 2018 from 55% at the
turn of the century. In advanced markets, too, the I-RI climbed in the pre-crisis years
and then dipped in 2009, before rising again. Among the advanced markets, the
mortality I-RI for the US was noticeably lower in 2018 than in 2000, as wage
replacement needs and debt have grown faster than accumulated financial assets
and near-stagnant life coverage. Nevertheless, the mortality protection gap there has
narrowed since 2012 in both real absolute terms and relative terms.

2018 FEHT X IHILTE I-R1 5 25%, B 2000 FIMKREHH EFT 9
MEDSR., XMNEFEERESIRERPOMZZAHNILE, F
7 2007-08 TRk Bl ., F¥mHIEEE BIAKFENAZ RIETH
I-RIZKEHF—, -RIKFMA L4189 55% L FHE] 2018 £y
58%., fEXRETHENLL, -RIZERHEILE LT, RE%E 2009
FTRE, ZFEBXREFH. ERILkTHD, EE 2018 £/ I-RI T
T%EM$NW$ HATABRBRAGRSEKEFRT R

RSB =ML EHARNEERE. Af, B 2012 £k,
AP E AL T RR P Z BB R L XMEFAEXHE R 77 T ERH PrdE /)

In Europe, most markets are relatively more resilient today than in 2000, but
most of the improvement came before the GFC. In Asia Pacific (APAC), the
mortality protection gap has widened in absolute terms in all countries except
Japan since 2005, and most significantly in China and India. In relative terms,
the insurance industry has made good progress in narrowing the gap in many
countries in advanced APAC specifically: life insurance penetration rates in
Taiwan, Hong Kong, South Korea and Japan are among the highest in the
world, driven by savings-type products.

RN, REHMTHSKRLEL 2000 FEFHEME, BEXZHAESE
EXemPOZE. ETARBX, B 2005 FUkK, BREARMUIMY
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Each year, 100 million people are
pushed into poverty on account of
healthcare expenditures.

BFF 1 ZAFRAETX
HfEATTR .

The SRI Health Insurance Resilience Index

HITERTRRREI IS

Healthcare is an important contributor to a nation’s micro resilience. According to the
World Health Organization (WHO), more than half of the world’s population still has

no cover for essential health services. Further, about 100 million people are pushed

into extreme poverty each year because of healthcare expenses (around every tenth
spends at least 10% of the household budget on healthcare). All UN member states
are targeting universal health coverage (UHC) by 2030 as part of the SDGs.49

EFREE-TEXAAERNINERTEE. REEFDEAR
(WHO), 57 E—FU EMARMREEERETERSHNRE. It
5h, BERAE VZABTE M RESAMmBEARRE E(KA+
DZ—HAZDERENEN 1008 TETRRE). FATHELR
REN—&D, PRERKAERRAEEEE 2030 FriscileRE
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Methodology
TR
We follow these steps to derive the SRI Health I-RI Index:

BHRBRU T T BRHESH SRIER I-RI &5

..Our index measures the healthcare funding gap (actual spending on healthcare

not covered by government or insurance schemes) only. The index does not
consider the so-called treatment gap (ie, required healthcare services not
accessed because of lack of availability or affordability).

BANVIERNEEET R 0 (BUF SRR T AROR Z A SEFR
BEIr<t). 2B B X BBNEr ZEEIHTRZTH
MBI M ER BTN ETIRS).

.We estimate the ratio between protection available from public and private

schemes and protection needed. Available protection is the difference between
total healthcare expenditures and households’ stressful out-of-pocket (OOP)
expenses. Needed protection is total healthcare expenditure.so

BAMETT T AHMBNTTRIR A RIP SEE R Z BAIELH
HREHNRIPE LS EF7 MK EN A M B (OOP) Hi 2 j8]
MZEF. BEHNRIPEET RET 2

_The index requires an estimation of what level of OOP spending on health is

stressful for households, which depends on a country’s development status.
In advanced economies, for instance, a larger share of OOP healthcare
expenditure is part of co-insurance and deductibles.

ZIERE ARG REAARNROETH ENENEE, XK
RTF—PMERAERRR. B, ERAZFED, AENR
MBS R RARA -2 BHERE LI,

_These are a design element of insurance plans, the aim being to incentivise

people to consume healthcare services responsibly and to reduce costs. See
the appendix for further details on the determination of the benchmark for
stressful OOP healthcare spending.

XEMRREITRIARITEE, EMEWWAMAAE%E%ET
BRSS, FEBEARALA. B XETI M OOP By 3t i BN 2 Ayt
FTHMER, BSHENE.

.Swiss Re Institute has published regional health protection gap numbers for Asia

before, based on household survey data.s: For the global analysis conducted here,
we have developed a benchmark model based on country-level macro data.



It BRI RETIARTE
REFEFREEIE LT
M HE X B f FR R 3P = 2R
5, SLAXEHITH
SRR, BREE
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_.Our prior publications express the healthcare protection gaps in terms of

sums assured. Here we use premium equivalents to be able to compare
with the other risk areas.

HANABTH R FRIA T BT RIETTEARIESRA, AXE,
BAVERFM GRS H KBS G LA

49 UHC means all individuals receive the health services they need without suffering financial hardship.

" RERRRZEIEMANANRESIMMNABZENRERS, ™
RN TE ZE TR

50 This concept is somewhat different from the other two perils covered in this chapter in terms of
how insurance coverage plays a role in the definition of the resilience index.

X— S RESEE N ER RSN EX R EEERTTE
SXRERAMEME N ERERAE,
51 Closing Asia’s USD 1.8 trillion health protection gap, Swiss Re Institute, 2018.
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Micro resilience — measuring protection gaps and insurance coverage in place

BUERN—&ERIFZENREBER

At 93%, the SRI Health I-Rl is high
compared to the other risk areas,
due to UHC but also the specifics
of our methodology.

£ 93%, SRIfEE I-RIZS
THAREER, BT UHC
MEAT AR R

In many countries, health insurance
is seen as a social policy necessity.

HAWEZER, BT REEHHN
ARSBER RN .

Many countries have already made good progress in moving towards UHC. This in
part explains why the I-RI for health is relatively high (93%) compared to the other
risk areas in focus. Governments play a major role in this. Another reason for the
relative strength of the healthcare index lies in our methodology, such that we only
measure the funding gap, not the treatment gap. If the latter were included, the index
value would be significantly lower. All told, even though the resilience index is high,
at USD 616 hillion the protection gap in terms of premium equivalents is the highest
of the three risk areas. The sizable gap is due to the high spending on healthcare as
a percentage of GDP. Most countries therefore have scope to expand pre-funded
healthcare. However, the public sector is facing funding pressure in many areas, and
governments are finding it increasingly difficult to cater to the growing healthcare
needs of ageing populations and increasing associated costs.

HEERELNE T RFMN#HRE, E£m UHC, XE—EEE L#E
BT AH AR |RUBX TR E S BR R AN RR3%).
BREXTEHNEEEEAR. BT REIESHENESINS—1ER
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B BEZIRBRTES, REASNYHTANZERK, X
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MELBIRE. Blt, REBEREEHT AT REETREN=E.
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Figure 8 shows how the Health I-RI has evolved since 2000.s> Globally, the I-RI
decreased marginally from 94% in 2000 to 93% in 2018, the decline driven by the
increasing weight of emerging markets in the world index. At the same time, the higher
level of the index is not directly comparable to the natural catastrophe and mortality I-RIs.
Estimated catastrophic OOP expenses are compared to total aggregate healthcare
expenditures in the index, not just catastrophic expenses. The higher overall levels of
coverage are also driven by the high share of government and mandatory private
insurance spending on health. Compared to natural catastrophe events and premature
death, the perception in many countries is that health insurance is a social policy
necessity. Most progress over 2000 to 2018 was made in emerging APAC, where the
Health I-RI increased from 52% to 70%. This reflects the major UHC reforms implemented
in China, India, Indonesia, Philippines, Thailand and Vietnam.ss Meanwhile, rising
healthcare costs and ageing populations in most of advanced Asian and European

countries have strained government budgets, leading to slower growth in public
healthcare budgets and higher OOP spending.

B 8 B/x TR I-RI B 2000 FERURAVERE R . 52 ER KRR,
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OOP A X 53 i R EET A XM, A REMEFF
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5, il 7 REBERNIRES. SEARESFHFMLRILTELL,
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Figure 8
8
Global and reqgional health insurance resitience indices, 2000—18 —
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52 Due to lack of data, the two most recent years (2017 and 2018) are projections.
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53 Wagstaff, A. et al “Measuring progress towards universal health coverage: with an
application to 24 developing countries”, Oxford Review of Economic Policy, 32(1), 2016.

Wagstaff, a. et A.“ Measuring progress towards universal health
coverage: with A. application to 24 developing countries”
Oxford Review of Economic Policy, 32(1) , 2016,
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To assess the levels and changes in
overall population welfare effects, it is
helpful to aggregate the different sub-
indices into a composite I-RI.

AT THEREA OB UL R
KEFZL, BREEARN
PERGEN—NEER IRI,

Figure 9
9

The composite SRI Insurance Resilience Index
HETERRERNGEIER

Towards a holistic measure of insurance resilience
BYREERNINGEEHERE

The relevance of micro insurance resilience for policy makers lies in the aggregation of
cover and vulnerabilities that drive the overall welfare of a population. To assess levels
and changes in overall welfare effects, it is helpful to aggregate the above sub-indices

into a composite I-RI. As a starting point, Figure 9 shows the regional distribution of
protection gaps for our three main perils. Key observations are:

INFURBGHRBIBE IR RBRERME T, WA O REIEL
FORBE FBESS MEIC BER . A T THEBARIEFI U A K FEFZE L,
B ERDTHEBEHF A—NEEM -RIZFEERN. EA—1E
=, BIBTRTHRINEANTECKRNRIPEENXENF. TE
MELERINT:

..The global natural catastrophe protection gap in premium equivalent terms was
CIKEARERPZEERBLENANEZ
USD 222 billion in 2018. The protection gap for mortality risks was USD
386 billion, and it was USD 616 billion for healthcare spending risks.

2018 F£4 2,220 {23 7T, FET-MBGHIRIFER O 4 3,860 125
TT, REFFNEE A 6,160 123K TT,

Emerging Asia has the largest aggregate protection gap for the three risk

areas combined (USD 456 billion).
X =ANBG G ISR, FXTMBARKNSERP RO
(4,560 123 7T).

.The US and Canada combined have the second largest combined protection
gap..(USD 208 billion), mostly driven by the US (USD 194 billion).

EXEMIMERINEREE - RNGERIFERQ080{2%T), £
B3R E (1940 {Z=7T) RN

.Advanced EMEA has the third largest combined protection gap (USD 159

billion). It is the only region where the mortality protection gap is the largest of
the three. That includes higher than the healthcare protection gap, which
reflects the well-established healthcare systems in the region.

St EMEA B E = KNG ARIPZIE(1590 2% 7T). XR=A
WX PR RRIPEERANE—MEX . EPEESTEST
RIEZEERZER, XRREZBXEENETRERR.

_Advanced Asia is the only region where the natural catastrophe protection gap

is the largest of the three, given the large earthquake exposures there.
LTI XA ENE, THAAMKE= X PEARK
ERIPROFRAOX

Protection gaps in USD billion-premium equivalent terms and as % of direct premiums, by region, 2018
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Note: The numbers in parenthesis refer to protection gaps as % of total direct premium written for the respective line of business. For mortality it refers
to the whole life market, including savings premiums; for property catastrophe it is all property premiums. The global protection gap in 2018 for
mortality risk was 14% of total direct premiums written. For natural catastrophe risk it was 56%, and for healthcare 46%.
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Micro resilience — measuring protection gaps and insurance coverage in place
BRE R —EERIPEEMNREEEZE

In relative terms, the US, Canada and advanced EMEA have the highest
natural catastrophe I-Rls, advanced APAC the highest mortality I-RI, and the
US, Canada and advanced EMEA the highest health I-RIs (see Figure 10).

BNmE, XE. WEXMELHN EMEARERSNAARE
I-RIs, SE#tf) APACHIBEHRSHILT R IRI, MxXE. MEKX
TR EMEA i &S MR I-RIs(ILAE 10),

Figure 10
10
Insurance Resilience Indices by region, 2018
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The I-RI values for the different
risk areas are all lower in
emerging economies.

ANEIR B UE Y I-RIHEZE
AR,

Figure 11

& 11

Comparison of global protection
gaps and SRI Insurance
Resilience Indices

EIRRIPERS SRIREEE
JRAIEHHILEER

Next we aggregate the regional I-RlIs for the different risk areas into global I-RIs,
weighted according to protection need. Figure 11 summarises the global insurance
resilience sub-indices and the aggregate protection gaps for the three risk areas
between 2000 and 2018. Due to conceptual differences, the levels of the sub-
indices for different risks are not directly comparable. Changes in the indices,
however, are. A summary of key observations and associated explanations:

ETR, BIEAENREXEEMXE I-RIs)C 22| £k I-RIs 4,
HRBRIP T RHFTINN, & 11 B4 7T 2000 F£ZE 2018 FFHfjE) &
BRARBE AR BE N1 2 850 =D XL U A9 2R RIP 2R, EH#E}E
wrNER, FRENXRNSIIEHNKEEREEREILRN. &
m, EHEOTLE. TEENNEXEREE:

. There was a marginal increase in the global resilience index against natural

catastrophes from 2000 and 2018 to a low level of 24%; a small decline
from 47% to 45% in the global mortality index; and a modest dip for in the
health resilience index from 94% to 93%.

H 2000 70 2018 FE M3k, £EKIRMBERREMENIEEEEE
EF, RF] 24%A9 KK £ BRI T RAEEM 47%/\iE TBEE
45%; 1@ B PR S FEEUM 94% )\ iE TSR FI] 93%.,

.The downward bias in the global aggregates is due to the stronger growth of

the emerging economies over the last two decades, and the lower levels of
insurance penetration in those countries. The I-RI values for all the different
risk areas are lower in the emerging economies than in the advanced.

EREEETHREBNERRE, TE 20 FRINELFERIBKER,
X L E 5 A REG B RER . F 5P AN B KBS Ui Y
I-RHEEBR T RIL LA,

.Natural catastrophe is the only area where global insurance cover grew at a

slightly higher pace (6.8%) than risk exposure. Nevertheless, the natural
catastrophe protection gap grew by 6.4%, also faster than GDP growth of 5.3%.

E,.\ﬂ%%éfﬂ%@%%%ttm@i&ZZAH%E(GB%)E’\JHE—%EL
R, BRARERIPEOEKT 6.4%, thik GDP K 5.3%E
R,

..Strong improvements in emerging market mortality and healthcare resilience came

in the years 2000-07. Improvements stalled and tapered off after the GFC.

2000 E?t 2007 fE[8), FINTHRTEMETTREFEMIYTHREXR
o BT GFC Z 5=/ A RIFHEHR L

Sourc
e:
1 400 in USD billion in percent (100 = fully insured) gg'ss
a4 93 Institu
1200 te
1 000 ﬁ
e wy
800 E ;’i
600 LR
400 . IﬁJﬁ
200 25 j:
0 ]
8 4 o ® ¥ 1 © N~ ©® ® O A N M < WO © ~ © 2
O 2 © © O © 9O 0 © O d d d d d d d d o
N 2 © O O O 0O O O O O O O O O o o o o
N AN AN AN AN AN AN NN NN NN NN NN |§/_\
L\L
LHS Health (gap) RHS ~ Health (index)

Natural catastrophe (gap) ~ Natural catastrophe (index)



100
100

80
80

60
60

40
40

20
20

Swiss Re sigma No 5/2019

It AR
5/201927 =

27



Micro resilience — measuring protection gaps and insurance coverage in place
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The composite I-RIs aggregating the
three risk areas improved for both
mature and emerging economies
between 2000 and 2018.

2000 FE & 2018 FE 88, F%
PR FARTNI N ZFIR=A
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Figure 12
12
The SRI composite all-peril global

protection gap and Insurance
Resilience Index

Sri ZE SR EIRRIPEIE
SR M55

Figure 12 shows the aggregation of the three sub-indices for the three risk
areas into our global I-RI. Due to the differences between the three risks and
the underlying concepts of their respective I-Rls, we use equal weights for each
in the overall index.ss Key observations are:

12 B T =AM TR =N RBIEHAEE IR I-RI REYBH,
BTX=MAEE 5 eS8 NERECHERNEIMS 2 BN ER,
BANE RSB XN R AARMNE. 54 TBNRERM
™

. The all-peril protection gap for global catastrophic health, mortality and natural

catastrophe risks combined increased by about USD 627 billion to USD 1.2 trillion
between 2000 and 2018 in premium dollar equivalent terms, the highest ever.

2000 £ 2018 FF#ffja], £IRRMEMER. FETRMBRARENE
FIPT A BB RIPEREBITIEIN T 29 6,27012%5T, AF| 127512
T, X2 LMURHREKE.

.. The global composite all-peril index improved modestly before the GFC, reaching a

peak of 55.9 in 2006, up 1.2 ppt from 2000. Thereafter, the index declined by 2.1
ppt to 2018, reflecting the different trends for the underlying perils.

EEKREREIRAZH, 2XGELRBIERKRENE, & 2006
FIAZ 55.9 AUIE(E, tb 2000 £ EHT 1.2%. It/E, IZIEET
B&7 2.1ppt £ 2018 FF, KM T HENBMIARE-ESE .

..Between 2000 and 2018, there were declines in the mortality (-2.5 ppt) and

health (—1.1 ppt) indices. The mortality index gained 2 ppt from 2000 to
2007, but this reversed after the GFC.

M 2000 %) 2018 £, FET-Z(-2.5ppt) FE RHEE(-1.1ppt) EBH
FrTB&E. JET-RIEEA 2000 FEF| 2007 £ LF7 2%, EHES
KemfElz BHI T,

Property catastrophe |-RI improved marginally (+1.5 ppt).

MR XE I-RIBEH 202 (+1.5ppt).

.The decline in the global index over the full time period is a macro

phenomenon driven by the faster growth of emerging economies.
EIKIEREENN N TR RN A FERE RIEKIEMNENR
K.

..The composite I-RIs improved in both the advanced (+3.8 ppt) and emerging

economies (+4.5 ppt). However, average I-Rls are lower for emerging economies.
82& |I-RIs 7ERIKE R (+3.8ppt) FIHT SR A (+4.5ppt) EBH ARt .
AT, FHEFENEHEFRBRNAKERR.
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54 The mortality protection gap is the estimation of a stream of lost income, while natural catastrophe
and catastrophic health expenditures mostly relate to short-term expenses; the health I-RI is based
on a different benchmark concept leading to a structurally higher level of the I-Rls.
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How insurance promotes
macro resilience

RBS N T {2 ik 2 WL 588 1

Beyond the benefits at the micro level, risk transfer to insurance markets boosts macroeconomic resilience by
facilitating stronger recovery after a shock event, and through secondary network effects. In addition, in a different
set of modelling, we find that higher insurance penetration is correlated with lower macroeconomic volatility.

BT HMEEAFLZIN, R TN EBET (RN T EMENRHEHMEIL RS ML

M, 7

ZFREMERX.

RTINS, ER—HERSD, BNAARSNRESERSRENEN

We also assess emerging risk pools in commercial insurance, particularly cyber threats, intangible corporate
asset risks and business disruption as further opportunities for insurers to build resilience.

BANTRHEB LR RF NG AS, FFRIEMNEE. TRAW R~V SR, AAX
ERRIEASIBRINKENNH D=

Individual-level impacts from major
risks can accumulate and hit
national economic welfare.

BRAEHMEEERE]
BERRF T EREFEN .

The destruction of productive
assets only shows up indirectly as
a drop in potential GDP growth.

R B R 28 &
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In our analysis, the negative effect
from disruption outweighs the
positive from re-building.

AERAODHTF, IR R
MEF WA TEEHRANER

.

Our analysis of micro insurance resilience focuses on the impact of the major perils
with potential for catastrophic financial impact — and the related degree of insurance
protection — on the welfare of households. The relevance of these perils for the
welfare of a country is so significant that in many nations, state programmes cover
mortality and particularly health risks, at least to some degree. With respect to
natural catastrophe risks, most governments focus on mitigation, while risk transfer is
predominantly covered by private (property) insurance markets.

B NAREERNADFTMETREREESHEWENNE
BN IR ARBE R AVIE R R N R ERRT RIS, XL B fe X —
MERENNERRALZKR, METEFSER, BxitdED
A—ERELRSBRTE, Bi2RRENE. AEARARENKEIIE,
REHBHMETHR, mAbeERSEEHMAY )RR THA
Ko

Insurance funding for reconstruction
FRRIRES

In this chapter, we focus on the effects of natural catastrophesss and insurance cover
for related property damage on the economy as a whole. The primary economic
effects of a major disaster are the destruction of peoples’ assets and firms’ capacity
to produce. A secondary effect is the temporary disruption of economic activity
because of road closures, breakdown in utility services provision, customers’ and
employees’ inability to get to work etc. Both effects are negative, but the destruction
of productive assets shows up only indirectly as a drop in potential GDP growth, and
is difficult to quantify empirically. Some activity is only postponed (eg, consumption of
durable items); some is lost permanently.

ARER, BNFEEINLBARENZNE KA R 15K AR
NENZFNEM. EARENEELFTMESEIAARNE=H
tWHEFEN. BEARWE, HTEBRXA. AREVRSHE
Rz, MEMRERTE EHRFRE, Z5ashE R P, XM
TR NEE, E2EF MR SBEARZEERI AEAE
GDPIBZKMTFE, FFEMMRBELRHITEN. ALENRER
HER (BN B A HTR), BEUZEXRAMHEX.

There is the counterforce of economic activity as measured by GDP getting a
temporary boost after the initial destruction and disruption in the months after a
natural disaster. This is the statistical reflection of emergency relief efforts and
re-building that comes after the disaster. Clean-up, repairs and rebuilding all
increase the demand for construction, building supplies and labour. The need to

replace flood-damaged cars gives a boost to the sale of new vehicles. Our
quantitative analysis suggests that on net, catastrophes reduce GDP growth.



The negative effect from disruption
outweighs the positive effects on
growth from re-building. These
findings are in line with prior
research.ss This body of research
generally finds that having
insurance increases the likelihood
of rebuilding, minimises financial
hardship post disaster, and
accelerates recovery.

EERREXRERNILNRE,
ZFENERT T RYAIBIR

MREELZE, MERA = REHENZFTENEE T ERNRR.
XEREEAKENERETENGITRE, BB, SENEEEE
M7 TER. BERDENSHNNNER. EREBKBIRRE
B RIEH T HENHEE. BNNEENTRAE, MNBELEE K
MEFER T GDP B9, MMM EFMATEEMEKNEEE
M, XERRERSEHMRER K. 56. X—RIAR LR
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E¥E, FINEE

55 Available data does not allow for similar modeling for the other two perils (mortality and healthcare).

o] EEEAR VX HAL R 2B (BE TR M E T R 42) s 17U 2
=,

56 S. Hsiang, and A. Jina, “The causal effect of environmental catastrophe on long-run economic

growth: Evidence from 6 700 cyclones”, National Bureau of Economic Research Working Paper,
No 20352, 2014.
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How insurance promotes macro resilience
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The degree of insurance cover
is important for the speed and
magnitude of recovery.

R BENEENREM
HEMEEREER.

Insurance allows for faster and
more efficient reconstructing, and
this reduces overall output losses.

REE AFERMEFTINE
2, XEDTRBEFHRK.

Insurance can also have positive
second-order network effects on
the local economy.

RBG o] XS H 5 4
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Our models confirm the positive
effect of insurance on recovery
through the funding of rebuilding.

BANEEIES T RIGEEE
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The insurance impact is stronger
in the emerging than in
advanced markets.

S5RETiptaLE, Xt
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The degree of insurance cover is important for the speed and magnitude of recovery.
Rebuilding homes and restoring businesses is dependent on funding. Insurance
provides a permanent transfer of resources into a recovering region, thereby
reducing disruption to economic activity and the financial stress on households and
businesses. Without insurance claims payments, rebuilding would need to be
financed through other means such as loans or divestment of assets. This in turn
would reduce funds available for consumption and investment to the effect of curbing
GDP growth in the future. Lack of funding can have a drastic negative impact on the
ability to rebuild. This can be seen with the example of New Orleans: 13 years after
Hurricane Katrina in 2005, last year the metro area was still around 10% smaller than
before the disaster. This is because large numbers of people have chosen not to, or
have been unable to return and rebuild.s7

REBENEENRENEENEEREE. EEREMRERL
BT AE. REGRBFKAMMEBEREX, KD xE5%
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RREGIFRER:2005 FRRRNFHER 13F/F, XFAHME
EFRARLE RELZERINT 10%EH . XERATFEAEFEREZE,
HELEALERRE

Because insurance can allow for faster and more efficient reconstruction,
overall output losses are reduced. Even if the insurance payout is not
immediate, coverage facilitates immediate start of rebuilding if all relevant
parties (eg, contractors) know that the money will be forthcoming at some point.
This was the case, for example, in New Zealand following the 2010 earthquake
in Christchurch, where reconstruction efforts were rapid despite the relatively
slow initial insurance payouts due to the complexity of the disbursement system
(which ran through the public Earthquake Commission).ss

RARKRTNEERTEERR. BEW, ANSE~HRERD
7. BMEREMEEARIZAIA, MRAAHEXTEXER)ME
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An expectation of forthcoming insurance payouts for rebuilding can also have
a positive second-order impact on economic activity, through network effects.
For example, if local business owners in other sectors reasonably foresee
their customers rebuilding and returning, they may be more willing themselves
to invest after a disaster. Such micro-level decisions add to positive overall
macro-level impact.

BT AR, X R RISR AV 2R PG IR =2 A9 Tt o] AR 2 35¢
AR ERRIN T RE . Flan, RHMIBIINLBENVES
BRI ZE FNEZNEE, TS EREAEREHTR
o XTFHUEEAUREE I T FRARMBEE RN E BRI 0E .

Insurance plays a critical role in improving resilience by both promoting recovery
and providing incentives for investments in hazard mitigation. Prior research
suggests that insurance coverage does improve recovery outcomes but that
impact on risk reduction may be modest.ss We ran various econometric models
that confirm the positive effect of insurance on growth/recovery through the
funding of rebuild activities (see Figure 13 for a summary of results, and the



Appendix for more details). The
positive effect is strongest in the
year of the event and still strong
and significant in the following year
(dynamic resilience). We could not
verify the effect in further years
given the influence of other macro
factors on economic growth, and
the winding down of rebuilding

activities.
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Our findings are complemented by
a study by the Bank of
International Settlements, which
found that major natural
catastrophes have a large and
significant negative impact on
economic activity, driven by
uninsured losses. Where
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sufficiently insured, however, events are inconsequential in terms of foregone
output.eo This impact is particularly evident in low- to middle-income countries,
which suffer more when uninsured but recover faster when insured. Our own
analysis supports this finding: the positive growth effect from insured losses is
stronger for emerging than for advanced economies.s:

E fr & & R 17(BankofInternational Settlements) &3 735
MNOIBAEER, ZMREIN, EABAREX éé}??/ HEBEEKX

MERMRERME, HEHERRERRRNRE, 60 XM ME
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INAESE

57 US Census Bureau data.

EXEARLEEHHEE.

58 G. von Peter, S. von Dahlen, S. Saxena, Unmitigated Disasters? New Evidence on the Macroeconomic
Cost of Natural Catastrophes, Bank for International Settlements Working Paper, 2012.

LIRS, s B AAR, sEERAY, (MRMNRYE? BRARERN
LWFAARINLE, EFRSERITRITIEXM, 20124,

59 C. Kousky, 2019, op. cit.
2019, op.cit.

60 G. von Peter, et al, 2012, op. cit.
Z A, 2012, op.cit,

61 Opposite of result in M. Breckner et al Economic Development and Resilience to Natural
Catastrophes — Insurance Penetration and Institutions — Conference Paper, 12 February 2016.
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One reason for this is that
developed markets have more
alternatives to fund rebuilding.
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The impact of insurance as shock
absorber is more pronounced in
emerging economies given more
limited fiscal resources and access
to credit.
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Figure 13
13

Effect of more insurance coverage
for catastrophe losses on economic
variables

ERMEAREBREY ANE
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The weaker statistical evidence for a positive effect from insurance in advanced
economies is partly due to the lower average magnitude of catastrophes in relation
to the more developed economic activity.s2 It is also because in advanced markets,
there are more well-established substitutes to fund re-building (eg, government
assistance and better access to credit). Another way insurance contributes to
reducing the economic disruption from disasters is by reducing the impact on public
finances and lessening the need for private borrowing. Governments often provide
financial assistance to households and businesses without sufficient insurance
coverage, increasing deficits and constraining fiscal spending in other areas.

RIRZFARRIE = ERIRF W SIHERERS, BLREZSR
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Figure 13 provides a summary of insurance coverage effects for catastrophe losses
on economic variables.es From our data set we conclude that for advanced
economies, a higher level of insurance penetration coincides with lower government
expenditures post disaster. That is, in countries with high insurance penetration,
disasters have smaller real consequences and do not result in deficit expansion.
Similarly, advanced economies with higher insurance coverage have lower levels of
debt to the private sector in the year after an event. Fiscal resources and access to
credit are more limited in many emerging economies, which is why insurance plays a
more important role as shock absorber there.ss

RIFEBNOEIEE, BSHER, WTREEFERE, EsK
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feE RERESHER, RENXEFEERR/)N, F2SBFFY K.
R, REBZEFRSNALEFEAESE—FENRERIINGRS
KRR, EFSHNEFET, MBEFRNRSEROIEER
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Stronger Less Less
GDP growth government private
spending borrowing
/\} y N A\
il I (5)
Mature economies
Emerging economies
Note: indicates strong correlation, weak correlation and no correlation.

ERER MR, HXMEE, THEXM.
Source: Swiss Re Institute
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62 On average, catastrophe losses as a share of GDP are much lower for the developed markets
in our sample, making it statistically more difficult to find a significant result.

FmE, ARNFERP, KEATHHRERK S GDP MLt
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63 The Contribution of Reinsurance Markets to Managing Catastrophe Risk, OECD, 2018.
BRiETMHNE RN EERATE, OECD, 2018,

64 Emerging economies score lower, on average, for the category “fiscal space” in our
macroeconomic resilience index.
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How insurance promotes macro resilience
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Higher insurance penetration is
correlated with lower macroeconomic
volatility.

Figure 14
Variables correlated with lower
macroeconomic volatility

There are four transmission
mechanisms whereby insurance
benefits economic growth.

REG (R IE A P A
ZZHLH,

Higher insurance penetration and lower GDP volatility

Higher insurance penetration is correlated with lower macroeconomic volatility as
measured by the standard deviation of GDP. In our econometric modelling, we find a
statistically significant negative relationship between non-life insurance penetration
and GDP volatility in a panel data set of more than 100 countries.es Though the
literature on the volatility question is more sparse than that on the question of the
insurance impact on growth, this finding agrees with previously published work.ss
In addition to insurance penetration, the quality of economic institutions also
matters: the better the institutions, the lower the macroeconomic volatility of a
country (see Figure 14).s7 These findings are consistent with inclusion of insurance
market penetration, financial market development and other structural elements in
our macroeconomic resilience index.ss

Higher non-life Above-potential Quality of
insurance GDP growth economic
penetration institutions

ﬁil’l' |

Mature economies

Emerging economies

Note: indicates strong correlation, weak correlation and no correlation.
EEREX MR, XM, TEXM.

Source: Swiss Re Institute
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The discussion of how insurance contributes to the resilience of a society builds
on prior theoretical and empirical evidence of the economic benefits of
insurance, and the transmission mechanisms between insurance and resilience.
This research dates back to the 1950s when a solid theoretical understanding of
the benefits such as a lesser need for contingency reserves or the role of
insurance in “greasing” the credit mechanism was built.es As early as 1964, the
United Nations Conference on Trade and Development asserted that “a sound
national insurance and reinsurance market is an essential characteristic of
economic growth.”7 In 1997, Skipper developed the first rigorous framework to
show how insurance contributes to economic growth,7: from which we derive a
modified set of four different transmission mechanisms (see Figure 15).

KT REEWTE B THEE RIS ARG 5TEE Z BTAY
ERMEWIER, UERREMNMERNZEMEEHERM” L. 69
B 1964 F, BEAERSGTNARIUHMMNE, "RENERFEM
BRIETHREFIBKA—DNERRL 701997 &£, MAKFET S
— N EBAER, BRI ERHEGIEK, 71 NP RE
H 7Y —EE R N ARR A ESYLH (LA 15),

65 This is driven by a significant impact in emerging economies. When splitting the sample into
emerging and developed markets, the impact for developed markets is not significant in some
model specifications.
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66 P.M. Sub Choi et al, “Does Insurance

Hedge Macro Volatility? Global
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% 2Hf, 20174, 307-315T1,
67 A similar result for developed markets was reached by M. Breckner, et. al., 2016, op. cit.
M.Breckner ¥ AZER AT B E 7 XMMNER., AI2016 FF, {F
%, Wi,
68 The remainder of the differences in terms of underlying metrics used between that index and

the analysis here is due to the more limited availability of data for the larger panel data set
used in this section.
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69 R. Lester, Insurance and Inclusive Growth: Policy Research Working Paper 6943, World Bank, 2014.
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70 Quoted in H. Skipper, Foreign insurers in emerging markets: Issues and concerns,
International Insurance Foundation, 1997.
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The aggregate of micro-level First, insurers enhance the efficiency of risk management through risk pricing,

insurance decisions make the transformation and pooling. This includes risk management in the corporate sector,
overall economy more resilient. where commercial insurance helps firms better withstand external shocks (see
1&1%%@9@{%5@,%%%;1% Commercial insurance: No index, but !ntegral to global resMenpe). Ex-ante risk

B A 42 o management enables entrepreneurship and supports more efficient resource
IE{Z':’I/?'EE\'%I ° allocation. Through ex-post financial protection, insurance accelerates recovery.

These micro-level impacts aggregate to build overall economic resilience.

Bk, REAIBENEEN. BHFLCE Re7THNEEEN
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Insurers are long-term investors,

which adds to financial stability. BE), EpNREEEBREHOVTEH, FXEFEEINRER
REEASEKEARASE, HEL. BITEFERRFRP, RERLNESH. XEFAEEHNT
XN T SRhfaE M. L 2Esk, TR B FoE M,

Second, insurance promotes financial stability by providing a stable source of long-
term capital. Life insurers in particular are long-term institutional investors, a role
that is important in stabilising financial markets and improving macro resilience.
Insurers are able to do this because of their illiquid liabilities (there can be no run on
insurers in the same way there can be a run on banks) and low capital leverage.

Private insurance can substitute for
government spending, relieving

fiscal stress. HR, REBIRHARENKIEARE, BiFLpiaE. AF
BARBINERBALE,  gpotie KBRS ERESHTHIREEE
ERUBUET WMENPFEEEEEEHRR. FRATZHIEBMEIR—S,

RN EMNHR AR REERE A SRS RIBITH LA H
DB R)FR AATHFRAR,

Third, private insurance can complement or even substitute for government
programmes, reducing the burden on taxpayers. In the US, for example, insurance
payments from annuities and disability policies represent about 20% of total Social
Security payments and private health insurers cover 35% of total healthcare
expenditures.z2 The relief offered by insurers is of particular relevance to fiscally-
stressed governments, provided prudential regulation ensures the performance of
the insurance sector during times of external shock.

£=, BPARRITUHEEZERBUFITLY, BREARANTRIE.
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Figure 15

Efficient risk management
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‘ Requires prudential regulation
Substitute for government programs ﬁm%glgllgﬁqhvg_%

BURBURFIT
Reducing the burden on fiscally stressed governments

Stable growth,
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income and
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consumption
THEE
Financial stability Loss mitigation
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Long-term assets and liabilities Financial incentives, underwriting criteria
Stable source of capital Data and risk management expertise
KEIR =R fRiRE W55l ARIRAEEIEF
RAKIR Mg EEF W IR
Low levels of leverage Promotion of best practice loss
1&*1;{@_‘%\-_ prevention measures
Stabilising role in the financial system fﬂﬁ%1$ﬁ)llif Bﬁi?ﬁ%?gﬁﬁ
SRR
Source: Swiss Re Institute
RRFRIE It BRI
AL T
Insurance also incentivises best Lastly, ref/insurers provide economic incentives to facilitate loss mitigation,
&fE, BRE A SRMEF R IR R
practice in loss mitigation. benefiting policyholders and society at large. Insurance can provide financial

BDIRKHIKE. REFHANBIMSHTE. RE T PURHIM BT
incentives and risk management expertise that promote best practice loss
prevention measures, such as building standards and fire protection. In
catastrophe scenarios, the aggregate level of individual mitigation measures
becomes part of static resilience on a macro level.

SRERMNE EE T WIIR, (RHEKEXBEIRKMIERE,
BHARENPIK . EREBRT, DHIEBHERNSEKTERLA
RNEHELBESERNN—ED.

72 Data from US Department of Health and Human Services, and Centers for Medicare & Medicaid
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Services; calculations by Swiss Re Institute.
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How insurance promotes macro resilience
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The commercial sector is also a
key component of the overall
resilience equation.
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Corporate risk transfer reduces
the costs associated with
financial distress.
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Despite  increasing efforts

securing networks, exposure to

cyberattacks is growing.
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Commercial insurance: no index, but integral to global resilience
[ERAZS RS~ S b~ac 2> )k cd: S K0 & 10

The SRI Insurance Resilience Indices are based more on personal lines
insurance for households. Another area of insurance opportunity is protection for
the risk exposures that businesses face in their commercial activities. These
risks are diverse, complex and difficult to model for the purposes of an index,
and we make no attempt to do so in this sigma. Instead, we provide here a
gualitative overview of the commercial insurance sector, which today is a USD-
800-hillion global premium market. The sector is a key component of the overall
resilience equation and an opportunity that will grow as new exposures emerge.

HMEFTARBRRIHIERE S HETRENNARE . REVS
B — NSRRIV EH R SER R ERARE . XEREE
ZHE, B0, U NMEENENEE, BIVEE 2R
MAEARTEID, Hxk, RINEXERET —PELREIINEMH
ik, SRXZ—1 8000 ZETHELRRET . X RSB MAH
MARRN—NRBARTS, BEFTXEHOMHE, Vsths
AN,

A main motivation for risk transfer by corporates is access to funds when they need it
most, reducing the risks of bankruptcy and costs associated with financial distress.zs
These financial distress costs include poorer terms on future loans; strained
relationships with suppliers and clients; departure of key personnel, or a need to pay
a high retention wage; and a fall in the company’s stock price, which limits the ability
to withstand other external shocks. Companies also buy commercial insurance to
cover traditional property and liability risks. With the digital transformation of life, new
areas of protection gap in business have emerged. Here commercial insurance, with
innovative solutions, can help build corporate and de facto socio-economic resilience.
Here we look at the opportunities in three areas of emerging risks.

VHTREEZN— P ETEDNRERFTEATHNERERS,
AT BEARRRE 7= B 0 5 I 55 R AR SR RO B . X LU 55 RIS P AR B
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Cyber risk: Digitisation is contributing increasingly more to global wealth creation.
As a flipside, cyber risk is rising rapidly too. The latest “economic impact of
cybercrime” study calculates the global cost of cybercrime to have been 0.6% to
0.8% of global GDP in 2017, or USD 445-608 billion.74 This encompasses direct
losses due to cyber-crime, the cost of securing networks, “reputational damage

and liability risk for the hacked company and its brand”, opportunity costs, and the
cost of associated insurance. Separately, the latest Cambridge Global Risk Index
ranks cyber at 6th among key risks, with an annual loss estimate of USD 40 billion
for the aggregate of large 279 cities, which account together for 41% of global GDP.

75 This suggests a global loss estimate of less than USD 100 billion if we assume
a smaller per-GDP exposure for the rest of the world.
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73 K. A. Froot, D. S. Scharfstein and J. C. Stein, “Risk management: Coordinating corporate
investment and financing policies”, Journal of Finance, vol 48, no 5 1993, pp 1629-1658; B.
Caillaud, G. Dionne and B. Jullien, “Corporate insurance with optimal financial contracting”,
Economic Theory, vol 16, no 1 2000, pp 77-105.

K. a. Froot, d.s. Scharfstein and j. c. Stein, “ Risk management:
Coordinating Corporate investment and financing policies” , Journal
of Finance, vol 48, no 51993, pp 1629-1658; b. Caillaud, g.
Dionne and b. Jullien, * Corporate insurance with optimal financial
contracting” , Economic Theory, vol 16, no 12000, pp 77-105,

74 Economic impact of cybercrime — no slowing down, Center for Strategic and International
Studies (CSIS), February 2018.

g S ERRRHL, 201852 A,
75 Cambridge Centre for Risk Studies, op. cit.
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A large systemic cyber risk event
could generate huge losses,
mostly uninsured.
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The cyber insurance market is still
small, but is set to grow rapidly.
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The nature of value creation in
business has moved on from the
production of physical assets.
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The rising value of intangibles is
leading to increased demand for
insurance solutions for risks that were
previously considered uninsurable.
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Among the major cyber risks are a large data breach and a catastrophic
event like outage of a major cloud service provider, or a global malware event.
A recent study analyses the cloud as a source of systemic risk. It estimates a
cyber incident that takes a top three cloud provider in the US down for 3—6
days would result in total losses of USD 6.9-14.7 billion. The associated
insurance losses, however would be just USD 1.5-2.8 billion: in other words,
around 80% of the losses would be uninsured.z Another study estimates that
a wide-reaching malware event would generate insurance losses of USD 10—

27 billion, just 9-14% of the total losses.
FENMBNEERERELEHBENREESEE, WFERRS
REFTH, IERERREEMS. REN—TIARITT =
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With a growing catalogue of cyber incidents and increasing exposures, there is
high demand for associated insurance solutions. Even so, the stand-alone
cyber market is still comparably small, with global premium income estimated to
be around USD 4.5 billion in 2017, of which the US accounted for 80-90% and
the EU for 5-9%.7s This market segment is set for solid double-digit growth for
the next five to 10 years and is forecast to reach USD 20-25 billion by 2025.79

BEEM R S M EEHTINERE, BRENTRBRNR
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.Exposures stemming from intangible business value: Today the value of firms
derives mostly from intangible assets such as intellectual property, networks,
platforms, data and customer relationships. As companies have shifted from
making physical things to providing information and services, the composition of
companies’ balance sheets has shifted too. Tangible assets like property, plants
and equipment (PPE) currently account for 19% of the enterprise value of the
non-financial S&P 500 companies. In 1995, the share was at around 48%.s0

(kBEEELNMENNKERE SR, CUYHNMETERELER
FOmAEAIRE W, e BIENESXR. BEAUVME
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In a study this year, the Ponemon Institute estimates the total value of corporate
intangibles in the US to be USD 20-25 ftrillion.s1 Globally, we roughly estimate
double that size. The same study also says companies value information assets
12% higher than PP&E assets, and estimates probable maximum losses from

intangibles 35% higher than from tangibles. Extent of insurance cover, however, is
much lower: on average, 16% for intangibles versus 60% cover for PP&E assets.
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As “intangibles” business value
grows, demand for insurance
solutions is moving to protection
for business risks that were
previously uninsurable like
earnings and cash flow losses.
Sources of these losses include
cyber, business disruption,
product recall, reputation, weather
and commodity price risks. Most
innovative insurance solutions are
currently custom-made and
include the use of parametric
triggers, double triggers and
structured solutions. All these new
areas of risk transfer require
modelling or underwriting
expertise, which is enabled by the
growth in data and advanced data
analytics. With digital
transformation, the opportunity is
to develop innovative solutions
into mainstream products, and
thus further close protection gaps.
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76 Cloud Down: Impacts on the US economy, Lloyd’s and AIR Worldwide, January 2018.

FRzZ MmN EELFNTM, FREMEALF AIRWorldwide,
20184 1 5.

77 Bashe attack: Global infection by contagious malware, Cambridge Centre for Risk Studies,
Lloyd’s of London and Nanyang Technological University, 2019.

EHHE SR TSRSk, SIFREHRT L, £
R IRENEFET A, 2019 4F,

78 EU-U.S. INSURANCE DIALOGUE PROJECT - the cyber insurance market, European
Insurance and Occupational Pensions Authority, October 2018.

BOMRBEFNER W 7+ 2 € EIEF, 20184 10 A,

79 An internet search reveals a number of studies and projections by insurance companies and brokers
which foresee compound average growth rates of between 25 and 35% for this segment.

BHEMERET, REATMELAHTT KEFRFMTUN,
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80 Swiss Re Institute calculations, based on data from Bloomberg.
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81 2019 Intangible Assets Financial Statement Impact Comparison Report, Ponemon Institute, 2019.
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How insurance promotes macro resilience
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With more complex value chains,
demand for business interruption
risk covers has also grown.
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More and more, commercial
insurance demand has detached
from asset-related property risks.

73 MV ARBS T8 KSR I B 3 -
R 7= KB .

_Business interruption: Globalisation has resulted in more complex value

chains, with many companies now connected to a number of suppliers

across the world. This has increased firms’ focus on business interruption (Bl)
risk. Almost all large property insurance claims now include a major Bl
element, and these typically account for a majority of the loss.s> Alongside
standard Bl insurance, which is triggered in the event of an insured’s own-
property losses when business is disrupted, there has also been growth in
demand for contingent business interruption (CBI) insurance, which covers
for property losses at an external party such as a supplier that result in a
business disruption for the policyholder even without own-property l0ss.ss
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The next stage in the evolution of innovative insurance products is the
development of non-physical damage business interruption (NDBI) covers, in
some cases called “named-peril earnings insurance”. Here the insured risk is
detached from asset-related property risk, as the cover protects earnings even
absent physical damage at an insured’s own or a third-party property. Examples
of NDBI events include electricity blackouts, strikes, government actions like a
withdrawal of regulatory approval or product license, and bankruptcy at a key
supplier. According to the annual Allianz Risk Barometer, Bl ranks as the biggest
risk facing business for the seventh year in a row. Within Bl, cyber ranked as the
main concern.ss+ The potential market for business continuity risks is huge, making
this another area where insurers can make the global economy more resilient.
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82 According to the analysis of large claims (>EUR 100 million) by Allianz Global
Corporate & Specialty, Bl accounts for 58% of the claims costs. See Global Claims Review — 2018,
Allianz Global Corporate & Specialty, 2018.
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83 Covers for Bl were already developed at the beginning of the 19th century; see History of
Business Interruption Insurance, LMI Group.
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84 Allianz Risk Barometer: Top Business Risks 2019, Allianz Global Corporate & Specialty, 2019.
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Capturing the full potential of insurance
TUEREG R £ EBE T

In terms of total expected insurance claims payments, we estimate the untapped resilience potential from the
three (micro) risk areas in focus to be more than USD 1 trillion per year. To fully capture this potential, a
number of supply and demand side barriers to increase uptake of insurance need to be overcome. These
include economic factors, financial and institutional developments, and risk and insurance perceptions. They
need to be addressed through cooperation among multiple stakeholders.
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The untapped resilience potential: > USD 1 trillion
The global protection gaps in KRR MEE N1 F{ZET

premium equivalent terms add up to The estimated global protection gaps in 2018 premium equivalent terms for the

more than USD 1.2 trillion... three areas in focus at the micro level of this study were USD 222 billion for natural

1%5@%%15 EI‘]@E*{%TFH H j]ﬂ catastrophe perils, USD 386 billion for mortality risks, and USD 616 billion for

£ 57 47 3 2 — healthcare spending risks. As these estimates capture only three areas, we can

}@;E"Qli 12 73120‘(75" ° assume the combined more-than USD 1.2 trillion gap represents the lower bound of
total untapped risk pools in the world today. For example, the large protection gaps
for motor and general property risks in emerging economies, which we have not
quantified due to a lack of data, are not included. Nor are known and emerging risks
pools such as business interruption and cyber threats.
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...and yield an annual profit
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As Table 4 shows, we estimate that closing the coverage gaps for the three main
areas in focus would improve global financial resilience by increasing the average
expected claims payments to cover for insured events by more than USD 1 trillion

The largest untapped profit margin per year.ss Closing the protection gap is a significant premium growth and

is in natural catastrophe insurance. profitability opportunity for the insurers too. Based on conservative assumptions
=] a N e . . . . .
Eij(El‘]fk;Fyiﬂ 7Iﬂ§[EjIEE; ﬁ of industry profit margins, our model estimates that the business volume needed
SRR 5';@1%@0 to close these gaps represents an additional profit opportunity of between USD

60-80 billion per year for the insurance sector as a whole.
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The assumed profit margin is highest in the natural catastrophe sector due to higher
capital costs, followed by mortality and health. For the global P&C insurance
industry, closing the natural catastrophe protection gap would bring around
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USD 20-24 billion in additional
profit, equivalent to 20% of the 2018
profit pool. Our estimate is based on
a 56% increase in property
premiums, with a corresponding
increase of the industry profit pool.
For L&H, we estimate that closing
the mortality and health protection
gaps would increase premium

Table 4
Global protection gaps in 2018
(in terms of USD billion premium

equivalent), and profit margins
and pools

volumes and profit pools by around 14% in life and by 46% in health insurance.
200-240 {Z £ TTRIENSMNAE, #H2 T 2018 M AY 20%., F{TAY
fEHR AT B R% S6%AIEK, MRTLFID B IEK.,
XF I1&h AT, BAUEIT, 8/ NETERMBREPOERE, BEHE
B OR 2R ANFE 250 BB HNZY 14%7F0 46%.

Protection gap 2018, USD bn 222 386 616
As % of current premiumsss 56 14 46
Additional claim payments, USD bn 177 309 560
Assumed profit margin, % of premiums 9-11 5-7 3-5
Additional profit potential, USD bn 20-24 19-27 18-31

Source: Swiss Re Institute

RERR mEBRENS

85 The USD 1 trillion figure is derived by adding up the additional claims payments from Table 4. The
claims payments are estimated based on the protection gap in premium terms and an assumed
typical expense ratio.
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86 For natural catastrophes, we compare the protection gap with total property premiums, for
mortality with total life premiums including savings products.
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Capturing the full potential of insurance
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A number of barriers hold back take
up of insurance and contribute to the
untapped resilience gaps.
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Too-high cost is a main reason
for underinsurance.
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Access to a well-functioning
financial sector increases
insurance penetration.
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Weak property rights and
corruption may reduce demand.
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Insurance market competitiveness
can affect product attractiveness.
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Filling the untapped resilience gaps and accessing the profit potential requires
an increase in the global uptake of insurance. Numerous supply and demand
barriers currently hold back consumer uptake and prevent insurance from fully
contributing to economic resilience at both the micro and macro levels (see
Reasons people don’t buy insurance). Recent research provides useful insights
on these barriers, which need to be tackled by cooperation between multiple
stakeholders: governments, regulators, insurers, individuals and businesses.
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Reasons people don’t buy insurance
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A number of supply and demand side barriers hold back greater uptake of insurance.
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Economic factors: Affordability is a main reason for underinsurance, particularly for
lower-income households and small and medium-sized firms. For example, research
on the impact of hurricane Katrina in New Orleans shows that neighbourhoods with
high poverty levels also had low flood insurance penetration.sz On the supply side,
traditional insurance contracts cannot be scaled down efficiently for lower-income
customers due to transaction costs. This is where innovative, cost efficient products
are necessary to open up risk transfer for underserved markets.

AFARNEENZREAEN—ITERRE, HHEXEEA
REMPNEPWHTES. BN, EFRRRBN KR EHRERE R
MR RRE, RREESOHXEKRESERDMR. XHE
BRI . BB ARAREN ARSI
BT,

Financial and institutional developments: The degree of financial sector
development strongly affects insurance penetration. The insurance industry is highly
interdependent with financial markets, and a well-functioning banking system
increases consumer confidence in financial transactions.ss We find that access to the
formal financial sector is correlated with insurance penetration.ss Credit drives the
financing of insurable assets. And credit itself may require insurance to protect
collateral, such as when property insurance is needed for mortgages. Policies that
promote financial inclusion therefore may also benefit insurance penetration.
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Weak property rights, often prevalent in emerging economies in particular, may limit
insurance demand for property insurance. Homes may be uninsurable without legal

title or official recognition. Corruption and political risk may reduce insurance
demand given uncertainty regarding the enforcement of insurance contracts.
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The competitiveness of insurance
markets can further affect product
attractiveness for consumers. Open
markets and the presence of foreign
competitors often increases
competition and insurance product

variety, which helps boost penetration.
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A supportive regulatory environment bolsters the development of the industry while
protecting customers and promoting trust in insurance products. The opposite is the
case for closed markets with weak regulations.
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87 M. Masozera, M. Bailey, and C. Kerchner. “Distribution of impacts of natural disasters across
income groups: A case study of New Orleans.” Ecological Economics 63, 2007.
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88 See chapter 3 of this sigma for more on the relevance of category “financial market
development” contributing to the SRI-LSE Macroeconomic Resilience Index.
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89 Holzheu, Thomas, and Ginger Turner. “The natural catastrophe protection gap: Measurement,

root causes and ways of addressing underinsurance for extreme events.” The Geneva Papers
on Risk and Insurance-Issues and Practice 43(1), (2018): pp. 37-71.
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Behavioural factors can lead to
under-insurance, in particular for
low-probability, high-loss events.
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Misperceptions around the role
of government in post-disaster
assistance also play a role.
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Limited financial literacy and trust
in insurance holds back uptake...
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...while easier purchasing
processes encourage buyers.
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Trust and risk perceptions: Behavioural research indicates that people make choices
contrary to expected utility theory and take a heuristic approach in their decision making.
Also, people often under-estimate the risk of low-probability, high loss events such as
natural catastrophes, and often fail to purchase related insurance cover even when it is
offered at favourable premiums.s One reason for this is lack of experience with rare
events. On the other hand, consumers are likely to over-insure to minimise out-of-pocket
costse and for high-probability, low-consequence risks.s2
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Many households do not fully understand the cover provided by their insurance
policies. There is also misperception about the availability of government post-
disaster assistance. Most individuals expect some form of state funding after
occurrence of a disaster event. However, the majority of federal post-disaster
assistance goes to emergency relief services and rebuilding public infrastructure,
rather than to compensate household and business losses.
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Financial literacy and consumer education about insurance are critical to increase
uptake. Insurance is an abstract product that often requires customised explanation.
In emerging economies in particular, many potential customers have no experience
of insurance. For example, the experience of a large microinsurance provider that
operates in Africa and Asia shows that three quarters (75%) of customers never had
insurance before.ss Uptake is also dependent on trust that an insurer will pay claims.
Research suggests that lack of trust holds back insurance purchases, particularly
among low income and risk-averse households which stand to benefit most.s4
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Ease of purchase may also impact insurance buying behaviour. In a global
survey, 50% of consumers reported buying insurance policies based on cost.
However, nearly 30% reported that frequency of communication with their
insurer was an important factor, and 30% cited the quality of service.ss
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Capturing the full potential of insurance

MR EERE S

Product innovation can extend
industry reach to underserved markets
and new areas of insurability.
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Microinsurance makes coverage
more affordable.
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Regulatory flexibility can be
important to stimulate market
development for microinsurance.
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Boosting uptake of insurance
{RHHREG K R

Reducing or eliminating the above-discussed barriers to insurance take-up is key
to closing protection gaps. This will require specific measures by insurers and
governments to change buying behaviours and market structures.
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Product and process innovation
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Technology and digitisation can enable advanced, customised and more efficient
products and underwriting methods (eg, usage-based insurance, wearables, smart
home devices), expand distribution channels (online sales) and improve claims
settlement (eg, self-claim video and photos). Some insurers have started using
advanced data analytics to obtain deeper insight into the risks covered, thus helping
with the submission and claim processes, and allowing insurers to offer
individualised quotes. By fostering trust between policyholder and insurer, blockchain
can be used to increase transparency and speed up payment of claims. Coverage
can also be broadened by the development of innovative index-based coverages and
different types of parametric triggers.
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Microinsurance
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Microinsurance can make affordable and efficient insurance products available to
low-income households through unconventional product design, and distribution
and claims management processes. The use of microinsurance has increased in
recent years, particularly for life, property and agricultural exposures. The
Microinsurance Network’s World Map of Microinsurance shows that over 280
million people worldwide are covered by at least one microinsurance policy.96
Leveraging digital and mobile technologies can lower the cost of insurance and
leapfrog access in markets where a traditional distribution system does not yet
exist. Many successful insurance partnerships with mobile network operators are
already in place, such as Bima’'s multitude of partnerships with mobile operators
and microfinance entities across Africa and Asia.97 Insurers can also collaborate
with companies in other sectors that already have close contact with potential
customers, such as pharmacies or agricultural supply companies, as is the case
in several countries in sub-saharan Africa.
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Regulatory flexibility can be important
to stimulate market development and
extend the reach of microinsurance.
This can include less stringent
licensing and prudential requirements,
allowing electronic enrolment and
administration of policies, removing
taxes, and permitting distribution
through non-traditional channels. The
Access to Insurance Initiative reports
that in 2018, eighteen countries
across Africa, Asia and Latin America
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had adopted a microinsurance regulatory framework, and that 23 countries were in
the process of doing so, up from just six in 2009.9s
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Insights from behavioural
economics help explain consumer
buying decisions.
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Broadening default cover options
or adopting an opt-out approach
can increase insurance uptake.
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Life insurers are using
behavioural economics and
accelerated underwriting to
reach more customers.
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Alternative distribution channels
are instrumental in providing
efficient customer service.
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New technologies and changing
customer preferences are shifting
the distribution landscape.
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Digital distribution can make
insurance accessible to those
in remote areas.
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Behavioural economics and choice architecture
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Building an understanding of the behavioural barriers to insurance uptake
provides insights into how to address them. For instance, the findings from
behavioural economics research facilitates improvement in product design such
as better policy wording, different coverage defaults and product bundling, that
can lead to more insurance purchases. The design of default options insurance
can also be important. For example, in countries where standard homeowners’
policies cover all hazards, flood insurance penetration is higher.ss
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An alternative design option would be to adopt an opt-out approach, such that a
property owner or renter would be insured unless they explicitly decline the cover.
Meanwhile, product bundling can reduce distribution and underwriting costs as well
as the decision-making efforts for a household if the catastrophe cover is added to a
larger purchase. To reach farmers in rural or remote regions in emerging markets,
insurers are exploring bundling agricultural insurance products, either as an add-on
to existing products and services or through already-existing distribution networks.

A—MRITERERAEFRE L, X8, M~FEAZER

BREREE, BRIFMNPFHELRE. SRR, WRRMERREE
AMMEIERMMEF, FHETRURD MEMAERAR, UERERN
REE N ATMEFXTHFRANRZHXARE, REEAT]
EAERFERUREE S MBS E—E, HEEANF~RMERSH
By n=dm, SEBITIB VD THMEFHITHEE.

Life insurers are already deploying innovative solutions to increase coverage and reduce
the mortality gap. Three major opportunities for insurers include the use of behavioural
economics to better understand the drivers of customer behaviour, accelerated
underwriting to facilitate access and reduce the frictional costs of purchasing life
insurance, and improved customer experience to enhance the perceived value of life
insurance. New technologies and data analytics are being leveraged to this end, to use as
much available data as possible and avoid costly and time-consuming medical testing as
part of life insurance underwriting procedures.
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Developing new distribution channels
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Insurers are introducing market-specific products with greater use of alternative
channels such as utility and remittance companies, cellphone networks,
cooperatives, financial institutions and insurance aggregators. These distribution
channels can target potential customers that have not had insurance before.
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New technologies and changing
customer preferences are shifting
the distribution landscape. As
traditional channels become
saturated and the emergence of
digital technologies becomes the
norm, those who embrace change
will have a competitive advantage.
According to participants in the
Insurance Governance Leadership
Network, the need for insurance to
be sold via more direct channels and
at a lower cost is greater today than
ever, since the relative share of
expenses related to distribution has
actually been rising since the early
2000s.100
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The robust upsurge of mobile technology penetration in emerging markets is also
increasing access to insurance products. Digital distribution will make insurance
accessible to those who live in remote areas and will improve the purchasing process
for both the consumer and the insurer. For example, in Chile customers in remote
areas are able to purchase the mandatory motor cover online.
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Capturing the full potential of insurance

MR EERE S

Governments and regulators have the
political and legal power to set rules to
support a stable insurance market.
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Mandating coverage in some lines
of business can help improve
financial resilience.

RN ST FBE T
EBBNIER SR i,

Governments can offer tax benefits
to promote insurance...

BURF ] PR SR UL SR (R
HEREG ..o

...and actively promote insurance
as a risk transfer mechanism.
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Encouraging financial literacy is
also helpful.
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The role of governments and public institutions
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Governments and regulators set rules that enable the insurance market to develop
and expand the availability of risk transfer solutions. They share responsibility for
establishing a transparent and reliable legal structure, including efficient tort liability
laws, a functioning court system, effective law enforcement and adequate minimum
insurance cover for compulsory lines. In addition, a sound regulatory framework
regarding capital requirements, reserving standards and risk management is vital to
support a stable insurance market and protect consumers. Ideally, the regulatory
system will also foster innovation through, for example, supporting the use of new
technologies in insurance products and distribution.
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Governments can expand risk transfer by introducing compulsory insurance
schemes. Compulsory insurance is used in virtually all countries, mostly as
part of social security schemes related to health, old age and unemployment,
or as compulsory liability insurance (eg, motor liability insurance). The main
advantage of mandatory schemes is that they form the widest possible risk
pools and eliminate adverse selection. Mandatory insurance schemes for
property cat perils have a significant impact on RI scores but are rare (eg,
France, Spain, Switzerland and Turkey). Nevertheless, mandatory insurance
beyond health and motor third-party liability may be useful in improving
financial resilience for households and enterprises.
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Governments can promote purchase with insurance vouchers:o: or offer tax
benefits for low-income households. Many countries have beneficial tax rules for
life and health insurance. There are also government programmes to support
agro insurance. On the other hand, property and motor insurance is frequently
exposed to premium taxation, reducing the economic benefits to policyholders.
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Governments can actively promote the recognition of insurance as a risk transfer
mechanism. For example in China, the government is proactively encouraging
provinces to use part of their budget to buy insurance. In a programme launched in
2016, Swiss Re supports a natural disaster insurance scheme in Heilongjiang
province which covers 28 counties against flood, excessive rain, drought and low
temperatures. It is the first of its kind in China and uses satellite and weather data
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poverty alleviation.
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Journal of Extreme Events, 2014.
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Conclusion

B

Our new indices measure the role
of insurance in mitigating mounting
risks to society.
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Global record protection gaps of
USD 1.2 trillion outline the great
potential for risk transfer.
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Insurance resilience has improved
in most regions.
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Insurance promotes macro resilience.
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Operating at full potential to close
protection gaps, insurers could pay
out an additional USD 1 trillion to
policyholders each year.
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This sigma shows that the world economy has become less resilient, but that the
insurance industry is keeping pace with changes in the risk landscape. Against
this background, we have developed two new sets of indices. The SRI-LSE
Macroeconomic Resilience Index shows that the shock absorption capacity of
the global economy is weaker now than in 2007. To strengthen macro resilience,
monetary policy space needs to be improved and fiscal space safeguarded by
tackling current excessive debt levels. Countries should also take societal and
environmental sustainability into account, and work to increase insurance
penetration. Importantly, high resilience scores do not necessarily mean that a
country can withstand any type of shock, come what may. Resilience starts
domestically but is a shared, global responsibility.
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Since the turn of the century, the aggregate protection gap for catastrophic health,
mortality and natural catastrophe risks more than doubled to a record high of
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USD 1.2 trillion in 2018, equivalent to a quarter of all premiums written by the global
insurance industry. This demonstrates that the industry is operating far below

potential, a state of affairs which can burden governments, households and
businesses with large financial losses in the event of a catastrophe or shock.
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The composite SRI Insurance Resilience Indices and most sub-indices have
improved for both the advanced and emerging markets since the turn of the century.
However, average Rls are much lower for emerging economies, and there has been
a marginal decline in the global all-peril insurance index. This is because the fast-
growing emerging regions, with lower levels of insurance penetration, have garnered
a higher weight in the world economy, which has dragged on the global index. A key
driver for global resilience lies in the potential for emerging economies to catch up in
the development of their public welfare systems and private insurance markets.
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In this sigma, we demonstrate a positive relationship between insurance penetration
and the resilience of economies as measured by the steadiness of economic growth.
We also show that higher levels of property catastrophe insurance coverage



accelerate economic recovery after a
disaster event. Even so, numerous
supply and demand barriers prevent
insurance from fully contributing to
growth and economic resilience.
Tackling these barriers requires
cooperation from a number of
stakeholders: governments,
regulators, insurers and businesses
alike.
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Our research offers food for thought for insurance executives, public policy makers
and other stakeholders to explore new ways of harnessing insurance-based risk
transfer for reducing growing vulnerabilities at the household and macroeconomic
levels. With this edition of sigma, we hope to kick off what could turn out to be a “1
trillion dollar debate”: the amount of additional potential yearly claims payments
made by insurers operating at their full potential. Closing protection gaps also
makes commercial sense, translating into an estimated additional profit pool of
USD 60-80 billion annually for the global insurance industry.
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Appendix

B s%

SRI-LSE Macroeconomic Resilience Index
UG FE IR
Scores and rankings

D
Banking 2018 2007 Average Average
Monetary Low-carbon Insurance market Human Economic industry Resilience Resilience ranking, ranking,
Country Fiscal space policy space economy penetration development capital complexity backdrop Index Index 2007-2011 2014-2018
1 Switzerland 0.99 0.1 1 0.72 1 0.86 1 1 0.91 0.84 0.89 1 1
2 Canada 0.99 0.18 0.29 0.61 0.85 0.93 0.55 0.94 1 0.81 0.83 2 2
3 US 0.95 0.21 0.21 0.57 1 0.74 0.93 1 0.77 0.79 0.85 9 4
4 Finland 0.99 0.12 0.73 0.89 0.57 1 0.91 0.69 1 0.77 0.80 7 4
5 Norway 0.98 0.15 1 0.26 0.73 0.71 0.57 0.79 0.87 0.75 0.83 3 4
6 UK 0.95 0.15 0.86 0.97 0.72 0.76 0.81 0.92 0.67 0.74 0.82 14 8
7 Netherlands 1 0.12 0.5 0.82 0.59 0.89 0.68 0.86 0.7 0.73 0.82 7 9
8 Denmark 0.99 0.11 1 0.95 0.16 0.8 0.6 0.98 0.79 0.72 0.81 11 11
9 Japan 0.88 0.11 0.56 0.77 0.83 1 1 0.7 0.77 0.72 0.69 18 11
10 Sweden 0.99 0.11 1 0.53 0.54 0.71 0.96 0.7 0.73 0.71 0.83 4 7
11 Germany 1 0.12 0.62 0.44 0.58 0.87 1 0.82 0.56 0.70 0.80 12 10
12 Australia 0.87 0.19 0.15 0.39 0.9 0.84 0.01 0.59 0.98 0.70 0.68 20 14
13 New Zealand 0.87 0.2 0.92 0.34 0.08 0.79 0.23 1 0.89 0.67 0.68 16 9
14 South Korea 0.95 0.19 0.27 1 0.99 1 0.95 0.33 0.42 0.66 0.66 20 17
15 Austria 0.99 0.12 1 0.26 0.28 0.79 0.86 0.54 0.68 0.66 0.78 8 16
16 Chile 1 0.39 0.73 0.28 0 0.28 0 0.37 0.97 0.65 0.72 9 13
17 France 0.95 0.12 0.93 0.77 0.45 0.71 0.73 0.3 0.73 0.64 0.75 12 16
18 Ireland 0.99 0.12 0.97 0.54 0.43 0.91 0.74 0.93 0.1 0.62 0.70 24 20
19 Belgium 0.96 0.12 0.54 0.45 0.13 0.8 0.47 0.42 0.58 0.57 0.72 17 21
20 China 1 0.3 0.04 0.23 0.58 0.24 0.35 0.21 0.29 0.55 0.51 19 18
21 South Africa 0.78 0.56 0 1 0.18 0 0.11 0.28 0.54 0.53 0.66 14 16
22 Spain 0.76 0.12 0.77 0.35 1 0.69 0.39 0.21 0.37 0.53 0.70 22 25
23 Hungary 0.86 0.29 0.56 0.02 0 0.69 0.73 0.14 0.52 0.51 0.67 22 27
24 Mexico 0.85 0.34 0.66 0 0 0.05 0.57 0 0.67 0.51 0.48 25 22
25 India 1 0.29 0.37 0.17 0.03 0 0.16 0.16 0.34 0.50 0.58 18 25
26 Turkey 0.96 0.25 0.62 0 0.24 0.34 0.06 0 0.34 0.48 0.18 29 23
27 Russia 0.97 0.29 0 0 0 0.76 0.44 0.21 0 0.44 0.54 22 24
28 Portugal 0.74 0.12 0.89 0.49 0.39 0.71 0.11 0.43 0 0.41 0.58 26 29
29 Brazil 0.32 0.24 1 0.2 0.24 0 0.3 0 0.75 0.34 0.25 27 27
30 ltaly 0.33 0.12 0.78 0.71 0.78 0.69 0.58 0.15 0 0.30 0.44 28 29
31 Greece 0 0.12 0.49 0 0.21 0.42 0.03 0 0 0.06 0.29 30 31

Note: The table below shows the unweighted scores of all components. The ultimate resilience score and rank is determined by weighting the scores according
FARTRER T B AR RIS E. RERE HNBIHRSBI X EF 0 B IPCR#HE R

to Table 1 in the main text. On the right, we show average rankings for different periods.

EXARER L. BHL, BNERT RNEREPN ISR,
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Data curation

HIREIE

Adjustment for outliers and missing values were computed. We imputed missing
values using either lagged values or averages for highly time-invariant indicators
such as the low-carbon economy, economic complexity and the human capital
index. We excluded observations above the 90th and below the 10th percentile.
We forced these observations to be equal to the 90th and 10th percentile,
respectively, for the majority of the indicators to avoid distorting the 0—1 scores
through the “min-max” standardisation approach.

TEFBEMREENRLE. ZNERATEESESERNAR
TR EERGERKE, WIRHRETFIEH. 2FEHRM
FANBARIEE . FATHBRT 90% £ 10%IX T HISMIE
BAPRTIX EYEEDHFTH 00 FFE 10 AL, DlsERiE
W NR AR AN TT R 0-1 24K

Fiscal space methodology

WA B ZS (8] 77 7%

Fiscal space measures the room a country has to implement policy without facing a
sovereign distress situation.io2 We estimate the fiscal space in two steps. (1) Using
annual data from 1995 to 2018, we estimate distress probabilities through a panel-
probit estimation following previous works.10s Our approach uses traditional
economic variables such as public debt and current account imbalances, but also
takes into account the under/overvaluation of currenciesios as this is a key
adjustment valve for the real economy. Furthermore, we separate and adapt the
methodology to advancedios and emerging economies.os (2) We construct the fiscal
space by taking the inverse of the fiscal distress probabilities. Following our analysis
of previous fiscal distress episodes, we consider that countries with probabilities of
around 30% or higher have de facto no fiscal space. At these levels, distress
likelihoods become highly non-linear and exposed to shifts in economic growth
momentum and sentiment, as evidenced during the euro area sovereign debt crisis,
for example. For the fiscal space indicator, this means that countries with a fiscal
distress likelihood of 30% or higher get a zero score, while countries with likelihoods

of 0% get a score of 1.

Wz EFENE— T ERENHIEENCYAER TKREER
M=[E. WMNHNTTEERERNETEE, UAfRSMEFEIK
Pk, BHaEEEMEA/SMETM 104, FAXZLERFN—
NRBETE. t5h, BN BEINRABENTTE, UL 1053
FNETHE . 106Q)FAMMENMBZE, REEMBEZHTEER.
RIEFATX UEM B R EHFDHT, FAVTAD, BRE 30%
FeMEXREFLRAMBEE, EXFKFE L, BHTEER
FEIFLM, FRELFERELMBELANEm, FINEER
TXENFESRVBERMIERT X—~. BYBR=EERNE,
XERE M BEM TR A S0NHESHERES AT, MUE
T REM S O E KBS A 1.

Monetary policy space methodology

WHBR=ET7%

The monetary policy space indicator is a completely novel approach which measures
the ability to ease or tighten monetary policy, depending on whether the central bank
policy rate is below (ease) or above (tighten) the estimated neutral policy rate.1o7 This
symmetry is important for resilience, because a very high policy rate does not mean
more resilience: it could also mean destabilisation as is often witnessed in emerging
markets. Given the vast differences in economic and political environment of



advanced and emerging economies, we take different approaches for the two
segments (see table on next page).

EHBRZ=EERE—MEFNITE, CHEMRSBETTHEBUER
FIBES, BURTRITHMBERMNEZZRT WM ERS TR G
AR MBERAR , XMXTRENTREMERER, FAFESHBER
MEHFARREERAEM ERTREBEREIRE, XEHN

HHREENE ., £TRAZFEMINEFEEZFNBURIRET
HEHEARZER, BN DEBIRER T RERITIED TITKR).

102Fiscal distress is defined as a period of extreme government funding difficulty, including credit events associated
with sovereign debt, recourse to large-scale multilateral financial support, implicit domestic default (eg, via high
inflation rates) and/or loss of market confidence in the sovereign.

BRI E X ABN R EREEMEANS, S5 ENESHE
KNERSZM. KB TANEZ DS, BENEREY
(B S BAKR) TS TN ENKEED.

103Gerling et al. Fiscal Crisis, 2017 and Fiscal Space Across the Euro Area,.Goldman Sachs, 2019.

WHEN, 2017 EM B SRTXMEZE(E. &7, 2019,

1040ur approach uses public debt to GDP, the current account and primary balance, GDP growth, the average
sovereign debt rating, a measure of government effectiveness and the metric of foreign exchange (FX)
pressure. We exclude CDS prices in our analysis since we use a fundamental macroeconomic approach.

BT EERA#RSE GDP 2t @FMKFAMEARKX .
GDP i<, FIEMMEIFR. EHEBUFUER ISR IA RS
ICENERR. BAED PR CDS i, EARNEM
MEERENENEFTTE.

105For advanced economies we add a cubic spline element to account for the non-linear relationship between debt
levels and distress probabilities. Some papers find that low debt levels are beneficial for GDP growth and that they
become detrimental at higher levels (Grennes et al.Finding the tipping point-when sovereign debt turns bad, 2010;
Baum et al. Debt and growth: new evidence for the euro area, 2013; Reinhart and Rogoff, Growth in a Time of
Debt, 2010.

XNFRIBEFAR, BAOBEMT —PD=REEER, WIERRSK
FHBREMER Z BIEL MR FR, — LXK, RRFUKE
BFTF GDPH#EK, MmES AFUKF A ETz(grenesetal. .
HE AT R——2010 FENGRS L ARKE BBEEFAN. RE5S5
B EITX LR, 2013 AT IEX, REMNRIE
¥, 2010,

106For emerging markets, the debt variable is considered only linearly because our estimation shows a linear
relationship between debt levels and fiscal distress. Furthermore, we include FX reserves in months of imports
since it is a key metric used by the IMF and the World Bank to assess reserve adequacy in emerging
economies.

NT#XTH, RELEWAANRIZ LM, BABMNMETT
B, MEKEEMBREZ BFELZMERR. i, 3]
SONCHER BIRERANHEOFHF, FHAXE IMFAHETR
TRRTHEIXEF AN HEE T EREN— KBS,

107The domestic neutral policy rate is the central bank interest rate at which it is neither expansionary, nor

contractionary for the economy and inflation. We estimate this rate as the long-term real GDP trend growth rate
plus the domestic central bank inflation target.

E AR MHERMNEZIETRBITHMNE, ERMAREY KM, &
REXFEF B WK AR . BAMETHX — 1B KK K
KHISCRR GDP BRI E E R RITHIRAK B 7.
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Broadly speaking, the ability to ease in advanced economies is the distance of short
and long-term interest rates to the zero lower bound, as well as the US policy stance
given its global relevance. This de facto captures the ability and effectiveness of rate
cuts and quantitative easing.10s The closer interest rates are to zero, the lower the
resilience score. For emerging markets, the ability to ease is determined by the
distance to the zero lower bound, and also by the interest rate differential versus the
US and, most importantly, central bank independence.10s We believe these are key
determinants for emerging markets’ central banks to conduct monetary policy
effectively. The ability to tighten in advanced economies would be to measure how
far away the short and long-term interest rates are from the neutral rate and fair
value, respectively, though no country falls into this category currently. For emerging
markets, it is again most dependent on central bank independence, the policy
differential versus the Fed, and the discrepancy of the central bank rate vs neutral.

—RME, KALFEBRBERAEES, TR XES
TTRAOES, MEXENBERYY, RATEFERMEXME. X
KRR ERBRT B RFEBATRMENTZER. 108 FIRBEEETE,
RGN, XFXTHNE, BRONENIBURTSFMNE TR
MEEE, MESXENHZ KEENRBURTRITHMIM. &
iAA, XEEHNTHRITEALEEHBRAXBRERNE.
REZFERERDBRMNES, BEHERHMKIF RS
MEMARMMEZ B ZER, REBIIAEEHERETX %5,
NTHNTHME, CRRREBT RITAMIME, ABX TR
MIBSRER, UERRTHRSHUFER BHERF.

Since the sub-components of the monetary policy space indicator are already
standardised to a 0—1 value range, we do not standardise the ultimate index
again to a 0—1 range. Hence, the final score is only 1 if all sub-components
are at 1. Since this has never been the case, the highest value in the panel is
0.72. In any case, robustness checks show that applying this approach would
only very slightly change the overall macro resilience score of a country, for
example by well below 0.01 ppt in 2018 for most countries.

T 5 BUR = B ARR T A RER D B SArAEL A 0-1 BUfiHESE
B, AV ERIENREIEIRN -1 89SeEl. Fit, WRA
BTREHE L BAREF/NRE L. BANKIFEHIIX
MIER, PTAERFNERSER 0.72, LTRWE, REUHRER
B, XRAMRXMITERSHHIALZ—ITERNBELZUALMEFTD,
Bign, 2018 FXRZHERNEVHEMERF/IZET 0.01ppt,
KEBR =X 50%/50%H) F 155 E

Methodology for advanced economies

RIKEFARNTTE HIALE),
The ability to ease consists of three sub-components:
ZMENBR/=DTAHRERD:
.The CB policy rate buffer: This is the domestic policy rate at
a given point in time — 0% as lower bound (50% weight).

Ch BUR ARG MK X B4R E I 8] /Y E

BUR A ZE——0%E A T PR (50%4X &) .
.The 10-year yield buffer: This is the domestic 10-year yield at
a given point in time — 0% as the lower bound (10% weight).

10 FIRERZE M XEENRN 10 FIRERAE—F
i 8] =2 -0%4E 7 TBR (10%4XE) .

.US policy space: This is a 50%/50% average of the US central
bank rate buffer and the US 10-year yield buffer (40% weight).



MNTHMR T E

The ability to ease consists of three sub-components:
ZBENBIE="FHREH:

.The CB policy rate buffer: This is the domestic policy

rate at a given point in time — 0% as lower bound (20%
weight).

Ch BUSRHI 2R 52 [X 11X 2 7 45 7E B ) s A
B A BURF R ——0%{1E 4 TR (20%4XE) .

Policy rate differential versus Fed: This is the z-score of the
current policy differential of the domestic central bank vs its
historical policy differential versus the Fed (30% weight).

PR R EZF S REME X EEARTHHIK
RERSHBEBREFECOWNE)N 215
e

.Government effectiveness: This is a proxy for central
bank independence. (50% weight).

BUF B X 2 P RBITRI MR — M
. (SONEE).

The ability to tighten consists of two sub-components:
K 288 1 P TR AL
.Central bank rate versus neutral: This is the domestic

central bank rate versus a neutral estimate (potential growth
rate plus inflation target); (60% weight).

R RERFTH R X M X B E A SRR TR K
xf AT (BB R I B B AK B
#1);(60%1X E) .

.Domestic 10-year yield versus fair value: This is the
domestic 10-year yield versus a measure of its fair value
(potential growth rate plus inflation plus historical domestic
term premium); (40% weight).

I 10 MR TN T A A NE X EER
10 FEHAI S AR T 2 A HECH I K
70 B BT 5 50 E P AR RO A A
A (A0%AXE).

The ability to tighten consists of three sub-components:

W ERE IR =D F B 4HAL

_Central bank rate versus neutral: This is the domestic

central bank rate versus a neutral estimate (potential growth
rate plus inflation target); (20% weight).

R RERFTH R X M X B E A R SRR TR
xR P AT R KR N L@ SR Ak B
5),(20% X &)

Policy rate differential versus Fed: This is the z-score of the

current policy differential of the domestic CB vs its historical
policy differential versus the Fed (30% weight).

BRI 2R 22 57 2o SR B A 0K A2 24 B PR o] S 5
REF I H DL BUR = 57 0 KB i (30%1X E)

1z 557

.Government effectiveness: This is a proxy for central

bank independence. (50% weight).
BURF A UM X PRI A — R
*=. BONEE),

108Quantitative easing aims to decrease the term premium and lower long-term funding costs. When long-term rates are close to

zero, the effectiveness of quantitative easing decreases as funding costs are already very low.

BUARMREERRKERENINIKIIRMANA . SKATREETE

i, TERMRHNAEIMRSER EABTEEAAESEIFEER.
109Central bank independence is proxied by the World Bank’s worldwide governance measure of government effectiveness, which

considers among other elements, how free public institutions are from political interference.

RERFTRYIR S M 32 B R IT R T BUF B SN £ 3R R
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Index weights and empirical relevance

B ESARAAE XM
The weights and relevance of the indexiio are tested for robustness through various
econometric analyses.i11 The methodology consists of two parts. (1) We identify
shocks on GDP growth experienced by a majority of countries at the same time
and independent of shock origin (eg, external shocks, credit burst, etc).

BT REFFEMT, N5 110 (INEMBXMEHT TR
AR, (OBRATANA SHERFMEHHE R 4= R EHRK
ME SRR RGIMINRAT . ERERE).

(2) We undertake empirical testing of whether higher resilience levels are
statistically significant in explaining higher shock absorption capacity. Given the
data restrictions, the only major common shock across the 31-country sample
was the global financial crisis. This tilts the weights of the index that ensure
statistical significance disproportionately towards financial indicators, such as
the soundness of banks.112 We correct for this bias by adjusting the weights
because our intent is to measure an economy’s resilience against a broader
variety of shocks that are not necessarily financial in nature. Adjusting weights

slightly does not change the overall country ranking dynamics substantially, but
it can lead to marginally better or worse rankings for individual countries.

TANHTIRIEN, MBERSE KT ERERSHRERE

NHEAREHITFRX. £TEEMNRS, & L PERMNER
1, —EENHEATEEREME. 112 TIFEXENE
MAUEXMREE, FARMNNENEEE—NEFERMEEZ
MEHEEN, MRXEREFA—ESEMMRN. MRAENEHF
AR ENLEFRARNEEADTS, ETESEANIEKAHERRE
AR ESEWL.
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110The weights of the index were proposed and vetted by more than a dozen economists at the Swiss Re Institute

and the London School of Economics and Political Sciences. The weights are supported by academic literature

RIS E R H I T BRETRIMEHBUE LT £ R
MEFFFIBEFHEZA . XENEBE T AR

111We follow Sondermann, Towards more resilient economies: the role of well-functioning economic structures, 2016,
and Blanchard and Wolfers, The Role of Shocks and Institutions in the Rise of European Unemployment: The
Aggregate Evidence, 2000, to identify common shocks across a panel of countries and to test whether higher
scores in the SRI-LSE Macroeconomic Resilience Index are associated with higher shock absorption capacities

FA1E & Sondermann Y (iZG[@) A M ERF 5 RIFIVEAST
LRI PER) (2016 £E), & Blanchard F1 Wolfers i (o0
MARTEROM Kb R EFHREPER: BRIETE) (2000 5F), IXHE
—HERNEERAE, IR SRI-LSE ZMAEFE R 154+
RENITHESEReENPHRIENE X

development. We decrease by 10 ppt fiscal space, by 5 ppt monetary policy score, and the human capital score
by 1ppt.

BAHERTHRBIES T 12%, FHATHHARNEREST 2%,
ERTHNERBIEST 2%. ITAELDT 10ppt FMEZS(E,
BT Sppt M HEBURE D, BT Ippt AN EARE



SRI Insurance Resilience Indices: data and
empirical framework

Sri R E R iU HUR AR AER

Natural catastrophe resilience model

BARERERLE

Swiss Re’s natural catastrophe risk model MultiSNAP generates expected loss
distributions for the three major perils: earthquakes, windstorms and floods.
These probabilities, along with estimated market portfolios of economic and
insured values, are used to estimate the current annual expected economic and

insured loss caused by each peril in a particular country. Based on these
simulations, expected losses in 34 selected countries were calculated.

It BREIEA SR B RAREXBEIEE MUltiSNAP $ Xt = K Eke
B, REMKFE MRk nhm. XEHX, ERZFNRKEN
ENGITTTHEES HARGHE—HEERNE—MEREMN
R BT ETUAESTRREIRK . RIBXLERLN, HET 34Nk
E B TR K .

Data inputs are GDP by country (or GDP by province for countries where provincial
data is available), insurance take-up rate by country and peril, and risk exposure
and property concentration by locality. Insurance take-up rate by country and peril
are our best approximations given knowledge of each country’s insurance markets
and regulatory frameworks. Property concentration and risk exposure by locality are
based on data collected on insured asset portfolios and natural science-based risk
factors, which are proprietary data to Swiss Re.

BRMARRERDIINERNE > S EEHERBENERES
DHNERE=REH), RERMEEDFINREARE, MR
WX ADFNANE G = EFEE. FREIXNEERRETHHEE
HEZRIT #R, FERHER X2 R A REERAN &L
THE. &b X Ra9 B~ S B e 0 2RIERR R4
SHETEARZFNNEEZRENETE XELESHTHR
AT EEEIE.

These proprietary model results are complemented with expected loss estimates for
another 120 countries from the United Nations Office for Disaster Risk Reduction’s
(UNISDR) Global Assessment Report. Insurance coverage rates for these countries

are based on average historic catastrophe loss data or modelled in relation to GDP
per capita for a few countries without sufficient historic data.

KEERDRENEIAZE(RRIIRAE)N (EFRIHERS) T 7
Sh 120 MERMFUHRIKAGE TSI T RETHRANER. X
EEROFREEZ XD R RERRFIEIEAEM, SR
BUNERNASGERNE > SEREIER, BExFEBHHEHK
1o

Regional index values are derived by back-casting the current model-based
estimates based on changes in the share of average historic insured vs
economic losses for a region as per our catastrophe loss database.

RFERANNREREEIEE, XEEHESRIEBLET
RAMETHSHE, XMETEET M XEHNFHH L RE
S52FMRZ LT,

Mortality resilience index model

ARG Jegist ¢t



To measure the evolution of resilience over time, we measure the development
of insurance protection in relative terms (ie, we define mortality resilience indices
as the financial protection available divided by the financial protection needed):

ATEHEBRMBNENER, RMNMUENHNATREEREFE
A& R (BB L T 58 M F 80E S A 0] RS T BUAR IR BR DA P 6
A I LR )

_Protection available: the financial resources available include: (1) financial assets
(we assume 50% are relevant while the rest is saved for retirement); (2) survivor
benefit payments from social security (and other government-sponsored
programs); and (3) proceeds from existing life insurance coverage.

o R RE T F B B RR S (D) &R (FA1RR 50%
ERXN, ERNEERTRN),QRBHSREFIEMBUTF
RENI B)RREM S )R BIME AFRE AW,

_Protection needed: the financial resources needed by surviving dependents is

calculated as the sum of: (1) household’s income replacement need (we assume
10 times annual household income as adequate); and (2) debt repayment

BERPARCRKBABHMBREZUT AR TE (ORENK
ABRFEEIMBRERREFWAMN 10 FATE),QRFGEE
(eg, mortgages).

(AnRFREERK) -

We measure the mortality I-RI for the working population with dependents
(ie, households which have a need for financial protection).

BNERZEAABBEZELFREAXKE)NITIEAD
A9 I-RISET XK,
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Health insurance resilience index model

BT R E IR S5 HUEEY

To track how the resilience with respect to health care spending has evolved
over time, we apply the same concept as for the mortality I-RI (ie, we divide
covered healthcare spending by total healthcare spending):

ATEEEEREIEMNHEERIIEENERTMN, HMX
A7 5RTE IR AR ENBNEE RN EEREHER
MEBHBAEREH):

_Protection available: the protection available is the sum of actual health care

spending paid by (1) public / compulsory schemes; (2) private health
insurance; and (3) “non-stressful” (ie, desired OOP spending on health).

IR TRENRFEHUT AB XML R EERE
FF XA R F0:(1) A FEARBITT R () FANE ST REE;(3)“ T & 17 (RP
HAEE R OOP ZE B A A EM T ).

.Protection needed: the total healthcare expenditure regardless of financing mode.

BERPARRANANEETH.

We therefore need to estimate “non-stressful” OOP expenditures. For this
purpose, we first perform a cross-country panel analysis regressing the “total”
share of household consumption spend OOP on health on country
characteristics (explanatory variables) such as income level, healthcare
financing system,us total healthcare expenditure and the population share (as
reported by the WHO) facing catastrophic OOP spending on health. The model
allows us to estimate what the country-specific “total” share of household
consumption spend OOP on healthcare is under an international benchmark.

Hit, RNBEEITEENK00P ., Ak, BAIEL#HT—
PMEERNERDT, EEAREFTREEDExHE R OOP 3
HAEZFFL(REMTEE), MRAKYE, ETEMARE, 1132
B=F7 S A O e ] (4t AR 434k &5 B9) m i R 3 OOP XA 12
£ ZRAFERMNEBMET, EEFREEZT, HEERNREH
Zhrh OOP # By (RIETTE A B &

However, to calculate the protection available, we are interested in the “non-
stressful” part only (ie, excluding the “stressful” part). In the regression model, two
explanatory variables drive the stressful part. The first is the healthcare financing
system. We assume that with a national health service, OOP expenses mainly exist
to steer consumer behaviour. Thus we create a benchmark for non-stressful OOP
spending by using the regression model results to predict the counterfactual “what if”
outcome of all countries having a national health system. The second is the
population share with catastrophic OOP spending, where a higher WHO estimate
for that variable is associated with high OOP expenses. Thus in total, to derive
“non-stressful” OOP spending, we deduct from the “total” the country-specific OOP
spending attributable to the absence of a national health service under the
benchmark regression results above, and adjust for a high population share facing
catastrophic OOP spending in WHO data, defined as a spending more than 10% of
household income OOP on health.

A, ATHETRNEE, BANRNTE7ERD BBED,
AE/ENRRD). EEEAREG, WOBRETEWRNNAIBD .
BARETRAGRR. Hlkk, EERETRS S, OOP X
TERTSISBERENTA. A, FMNBEEADEARINER
ERINAAERBER PERGHNERNRELWRER, MM
ATESH OOP T H Gl —MEME, ETNERMEM OOP i
FADOLES], #EALANX-—LENMEITRSS OOP XHKRSH
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113Defined by four groups using 25%, 50% and 75% of total healthcare expenditure paid through
government or compulsory schemes as thresholds.

PUBURFS& S M T R AT BT R R 2 X H A 25%. 50%7F0
5% ENRE, HNEAANRHEE.



Micro-macro connection models

- W FE AR B

For this section of the analysis, we constructed two different data sets for two
types of models.

XD, BAAPMMRERAGE T mARA
HiRE%.

For the first set of models, we constructed a panel data set with data for 55
countries with significant natural catastrophe events (economic losses > 1% of
GDP) for the period 1990 to 2017. In these models, GDP growth was the
dependent variable, modelled as an autoregressive (AR) process. Other
explanatory variables were added in different specifications to explore the
impact of the shock and recovery from natural catastrophes on GDP growth.
Similar AR models were analysed for government expenditure and credit-to-
private-sector responses to catastrophe events.

T HE AR, FATA 1990 F£ = 2017 FHYEA L ERBARE
ER S5 MER(EFIRA SERN A SEN 1%)NEIEEL T —
NEREIEE ., AXEERD GDPEKE—IERTE, MAD
JAAR)ZREARE. ARAMEEINT Rt EE, MR
BRRENRENE SN E R SEBKAOFNE. NBUFH
ERERERI TN IEZMHH R AIEM AR REHTTT 7347,

For the second set of models, we constructed a panel data set with annual data for
165 countries for the period 1990 to 2017. For these models, volatility of GDP
growth was the dependent variable, also modelled as an AR process, with other
growth and volatility-related explanatory variables added to control for the volatility
process, including dummies for bank or financial crises. In a number of
specifications, the impact of non-life insurance penetration, quality of institutions
and a number of other explanatory variables on GDP volatility was explored.

X AR, F{1A 1990 = 2017 FFHi{8) 165 MEKAE
BHEREE 7T — M ERSUES. WTFXERR, BER4EBES
KRN —ETE, HEEN A — MEKMIR s MR
BREMTE, DEHEmMERE, SRRTHEMeINER,
FEETAMET, R TIEERERE, NNRENET R
ML EXE R4 = SEEE R,

For both models, data on insurance penetration (non-life direct premiums as % of
GDP) come from Swiss Re. Real GDP growth, GDP per capita, inflation, gross
domestic savings (% of GDP) and other macro series are taken from Oxford
Economics. Government expenditure data come from the IMF and domestic credit to
private sector (% of GDP) from the World Bank. A set of bank crisis dummies comes
from a dataset by Laeven and Valencia, 114 in other specifications, dummies for the
Asian Financial Crisis, GFC and others, were determined by the authors. The
institutional quality dataset is from Aljaz Kuncic.11s Data on natural catastrophes
comes from the Swiss Re Institute proprietary natural catastrophe database. We

extracted a sub-set of data with information on the economic and insured losses of
natural catastrophes of so-called primary perils (earthquakes, storms and floods).

T RXWMRE, REEZER(FEAFEERT G GDP #9%) 95
kB HEREE. SKBr GDP &K, A1) GDP, B, ERE
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%), —AHRTRIBRARBRXTERATNEES, Hit 114
M, WHERBIRA, £XeRfOMEMS, BIEEHE.
MMRELIBERE AljazKuncic, 115 BRAREHIER BHLTHR
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114F. Valencia and L. Laeven, Systemic Banking Crises Database: An Update,” IMF Working Papers No 12/163, 1 June
2012.

RGMRTEVBREEEH, "BEREHESARTEXHSE
12/163 2, 20124 6 5 1 H.

115A. Kuncic, Institutional Quality Dataset 1990-2010, available at https://sites.google.com/site/ aljazkuncic/research.
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