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Abstract

Over the past decade, growth in insurance demanlkiBRICS economies has been a key
driver of global non-life premium growth. Curremtrécasts suggest that these markets will
continue to be areas of significant growth overdbming decade. We consider how climate
change may influence these trends in the perio@0®80. We suggest five pathways of
influence: economic growth; willingness to pay fosurance; public policy and regulation;
the insurability of natural catastrophe risks; aegv opportunities associated with adaptation
and greenhouse gas mitigation. We conclude thah thie exception of public policy and
regulation, the influence of climate change on iasae demand to 2030 is likely to be small
when compared with the expected growth due togisinomes. The scale of the impacts and
their direction depend to some extent on (re)insuesponses to the challenges of climate

change. We outline five actions that could pavewhg for future opportunities.

[. Introduction

Over the past decade, growth in the emerging ecw®ohms been the dominant driver of
global non-life premium growth; today, these maskatcount for 15.5% of world non-life
premium volume and more than half of this is cot@ed in the BRICS (Swiss Re, 2011):
Brazil, Russia, India, China and South Africa. Betw 2005 and 2010, real non-life premium
volumes in these countries increased significantlith the largest increases observed in
China (25% per yedr) With premium volumes stagnating or even decliningmore
developed countries, the BRICS are seen as imgataas of future market development, as

well as allowing better risk diversification andoport to global clients (Swiss Re, 2004).

Several studies have analysed the drivers of grawtlthe emerging economies at an
aggregate level (e.g. Feyenal 2011; Enz 2000; Zhergt al. 2008, 2009). An open question

! Compound annual growth rate (CAGRs) based on dara Elunich Re and Swiss Re (2006a, 2011). Equivalent
values for South Africa, Russia, India and Brazilever9%, 6.9%, 9.1% and 12.5%, respectively.



not considered in the existing literature is hoimate change might affect insurance demand.
Over the coming few decades, climate change isaageo alter the global landscape of
natural catastrophe risk (Solomenal.,2007). The scale and speed of the changes isydeepl
uncertain, but it seems clear that some regionkl@®e increases in weather-related risks and
others declines. Mills (2005) speculates that demehange may impact many lines of
business (LOBs), including property, agriculturejsiness interruption, life and health,
political risk and liability. The (re)insurance ustry has been engaged in this issue for
several decades (Munich Re, 1973) and many legd#imsurers have produced publications
highlighting the potential risks and implicationsr finsurance and adaptation poficy
Previous studies have focussed on the long-tereathirand opportunities of climate change
for the global insurance industry. We are concemil the implications of climate change
for the demand for insurance in the BRICS in 2048 2030; a time horizon that is long in
terms of strategic planning in the insurance ingu$tut is relatively short for climate change

analysis, where the impacts are predicted to be sigsificant beyond around 2050.

While the complex interactions and uncertaintieamthat it is impossible to quantitatively
forecast the future impacts of climate change suriance demand, mapping the influences,
their relative scale and directions is importamtlémg-term business planning as well as for
informing (re)insurers and policymakers on whafiast can be taken in the near-term to
minimise potential threats and capture opportunitigection Il, reviews the evidence on the
impacts of climate change in the BRICS and propf@isespotential pathways through which
climate change could influence insurance demandapproach is to draw on evidence of the
drivers of insurance demand today to suggest ttenpal scale and direction of the influence
of climate change for each pathway. Finally, Secti®l draws conclusions on the
implications for strategic planning today. Our asak focus on the non-life (property &
casualty) insurance market, an area that is p#atigurelevant in a climate change confext

We consider aggregate primaigsurance demand at a national |ével

Climate change is only one of many exogenous factbat are expected to influence

insurance demand over the coming two decades,otlirs including global population and

2 For example, see ClimateWise publication archieg:#www.climatewise.org.uk/publications/

3 The Life Insurance industry is also vulnerableltmate change, particularly through the exposare t
macroeconomic conditions. Consideration of thedeerabilities are beyond the scope of this paper.

4 While we consider only primary insurance demanel ewpect our findings to be relevant to the reiasoe and
other risk transfer markets, as primary demandbeaan important indicator of demand in these market
However, other factors are also important herethmit discussion is beyond the scope of this paper

®> We do not consider demand in terms of an individugecision to purchase insurance (where much pusvi
research has focussed), individual lines of busieshe split between private and public insurance



exposure growth, globalisation, and changes toniizh market regulation (Cummins and

Venard, 2008). A full discussion of each of thesgtdrs is beyond the scope of this paper.

[1. Climate change and itsimpacts on insurance demand
Based on current evidence (e.g. Barker et al. 2B@rry et al. 2007; Solomaet al. 2007),
we expect climate change to affect the BRICS ecoe®im four main ways:

1. The impact of physical climatic changes on the potidity of climate-sensitive
economic activity (such as agriculture, insurannd water-intensive sectors), the
local environment, human health and wellbeing, dertiages from extreme weather.

2. Changing patterns of investment in climate risk agggment and adaptation, such as
increases in investments in protective infrastmetudisaster risk management
(including insurance) and natural resource manageme

3. Changing patterns of investments in areas affeétgdgreenhouse gas (GHG)
mitigation policy, such as energy infrastructurerebtry and agriculture, and
changing productivity of energy and other carbde+isive sectors.

4. The impacts of the above globally, including oneinttional trade, growth,

investment, policy, migration and commodity pricasd their impacts on the BRICS.

Mercer (2010) provides a summary of the evidentsead to these four pathways based on
existing academic literature; the main quantitafineings are reproduced in Table 1. They
consider two scenarios: one representing a worldrevmo action is taken to curb GHG
emissions and the climate responds sensitivelyrisstons (Climate Breakdown’and the
other a world where strong action is taken to d@HG emissions and the climate responds
more moderately to those emissighStern Actionj. These scenarios attempt to capture some
of the considerable uncertainty in climate changpacts, but should be interpreted as

plausible scenarios rather than as giving an inidicaf the range of possible costs.

Mercer (2010) and Parrgt al. (2007) conclude that countries in low-latitudeioeg and
where climate-sensitive industries (such as adtiog)l are an important part of the economy
are likely to be more negatively affected by phgbkithanges in climate. Of the five BRICS
economies, the two countries with the greatestrifmriion from agriculture are India (19% of
GDP in 2005) and China (12%) (World Bank, 2011)n@wsely, Russia, due to its high-
latitude location, could experience net benefitseast in the near-term (Pamyal. 2007).

Table 1: Estimates of the costs of climate chang#0B0 from Mercer (2010)



Region Total Costs Mitigation Cost Adaptation Residual
(%GDP) (%GDP)® Costs Damage Costs
(%GDP) ’ (%GDP) 8
Scenario: Stern Action
China and East Asia 4.4 4.3 0.1 0.0
Russia and the former Soviet Union 3.7 3.4 0.3 0.0
Latin America and Caribbean 1.2 0.6 0.4 0.2
India and South Asia -3.8 -4.0 0.1 0.1
Sub-Saharan Africa 1.4 0.6 0.6 0.2
Scenario: Climate Breakdown
China and East Asia 0.1 0.0 0.1 0.0
Russia and the former Soviet Unign 0.3 0.0 0.3 0.0
Latin America and Caribbean 1.6 0.0 0.4 1.2
India and South Asia 0.9 0.0 0.2 0.7
Sub-Saharan Africa 2.1 0.0 0.8 1.3

Currently, the medium-term economic impacts of ptglsclimate changes on gross domestic
product (GDP) are projected to be relatively snealinpared with overall economic growth
(Table 1); for example, under the ‘Climate Breakdbgcenario, Mercer (2010) projects the
largest damages in Sub-Saharan Africa (1.3% of GD&)jn America and the Caribbean
(1.2%) and India and South Asia (0.7%). Adaptatiosts are estimated to range between 0.1
and 0.8% of GDP in 2030. However, the estimatesrgin Mercer (2010) (as well as all
other current economic assessments of climate i®peepresent only a narrow range of the
costs associated with physical changes in climaté therefore, represent a conservative
estimate of the true impacts. For example, the Bte(2010) estimates do not include the
potential non-market impacts of climate change arsgstems, human health and wellbeing,
or indirect impacts on the global macroeconomiciremment, trade, migration, commaodity
prices and security. Damages from extreme eveotb, luman and economic, are also not
fully captured; Dilleyet al. (2005) show that China and India and parts of Beae already
global hotspots of risks from weather catastropBegiss Re (2006b) estimates that a major
disaster in China, such as a typhoon or flood #@ffgoone of the coastal megacities, could
cause economic losses amounting to 6% of China'®.GIhere is evidence that climate
change has already affected the frequency andkmsity of many types of extreme weather
events (Solomoret al. 2007). Losses from extreme weather have incresiggificantly in
the BRICS, mainly as a result of rising exposureyidayer and Barthel, 2011); but studies

have as yet been unable to detect a statistigatiiyst trend due to climate chafgé.ooking

® Estimates of the costs of GHG mitigation are datifrom the WITCH model (Edenhofet al.2009) for the
‘Stern Action’ scenario. Costs are assumed to bégilelg for the ‘Climate Breakdown’ scenario.

" Projections of adaptation costs at a regionall larebased on estimates from World Bank (2009)tearsposed
to different climate scenarios and timescales usimgle adaptation cost functions.

8 Projections of the residual damages from physiliaiate impacts are extracted from the integratsgssment
model PAGE2002 (Hope, 2006). An advantage of th&P2002 model is that it is probabilistic; hence, it
captures a range of projections from the existitegdture.

® This is partly due to the challenges in detecsitmgistically robust trends for rare-events gives short lengths
of available data records.



forwards, while it is clear that in a warmer wonlde can expect, on average, an increase in
the intensity of extreme weather events (Solomibal. 2007), the scale of future changes in

risk at a local level remain highly uncertain.

Mercer (2010) suggests that countries like SouthcAf Russia and China, where carbon
intensive activities, such as mining, fossil-fuseland manufacturing, form an important part
of the economy would be most negatively impactedlbgate change mitigation policies. As
of 2005, each of the BRICS ranked in the top 2§lobal emitters (WRI, 20113 In terms of
emissions intensity of production, China, Southigsfrand Russia ranked well above nations
such as the USA and European Union countries. Thaamic impacts of GHG mitigation

will depend on the nature of climate change pdli¢ieable 1).

Over the next 20 years, the macroeconomic effecdimate change, such as impacts on
inflation rates, interest rates, commodity priced growth are expected to be relatively small
(Mercer 2010). However, there are significant utaiseties here. For example, Hertdl al.
(2010) suggest that prices of major food stablesdcise by between 10 and 60% by 2030.

We find no studies that have shown empirically tblaiate change has already affected
insurance demand. A common conclusion, based aorithend empirical evidence from
existing insurance markets, is that a riskier araenuncertain world would be associated
with an increase in insurance demand, at least somie local threshold were reached where
the affordability of insurance or the insurabilioy risk were threatened (Herweijet al.
2009; Botzen and van den Berge 2009a, b; Mills 200e argue that the influence of

climate change will be more multifaceted, compleg eegionally variable.

Empirical studies have revealed a wide range adrdghants of insurance demand (Table 2).
Based on this evidence, we suggest five main pathwaough which climate change could
influence insurance demand:
1. Economic growth: the overall impact of climate change on growthper-capita
income levels and broader macroeconomic conditions.
2. Public policy and regulatory environment: the changing landscape of risk, and the
responses of the insurance industry and the pubbiajd trigger public policy

interventions that would alter the operating envinent for (re)insurers.

10 China was the highest emitter of GHGs (16% of dl@maissions); Brazil ranked 4th (6%); Russl& (6%);
India 7" (4%); and South Africa 2% (1%).



3. Risk and willingness to pay: changing hazard levels will affect the willingseto

pay for insurance, through both the price of ineaeaand the perceived risk.

4. Supply factors: rising hazard levels could challenge the institgtmf some types of

risk, regions and lines of business, reducing ttalability of insurance.

5. New products: adaptation and the transition to a low-carbomeoay could create

new demand for specialist LOBs, such as renewat@ggg insurance.

In the following subsections, we consider eacthebe pathways individually:

Table 2: Summary of the evidence on the main hét@nts of non-life insurance demand

Deter minants of
I nsurance Demand

Examples

Macroeconomic
factors

Income (in particular, per-capita income)
Economic stability

Inflation rates

Developed and stable financial markets
Openness to trade

Political, regulatory
and legal factors
(including pre-
conditions for
insurance)

Stable legal and institutional frameworks

Adequate insurance law

Opening distribution channels (e.g. bancassurance)
Conducive regulatory environment

Property rights

Judicial efficiency and transparency

Mandatory insurance lines

Socio-cultural factorg

Education
Financial literacy
Religious and cultural attitudes to risk and inswe
Perception of other available financing in the é\afra loss, such as disaster aid

Risk factors

The nature of exposure, such as thebeuof cars
Natural catastrophe exposure
Risk awareness linked with recent catastrophe éxpes

Sources: Brainard, 2008; Feyen et al. 2011, Hussehl. 2006; Swiss Re, 2004; USAID, 2006

I1.1 Economic growth and insurance demand in a changing climate

Economic growth has been shown to be an importaverdof growth in insurance demand in
the emerging economies (Enz, 2000; Fegeml. 2011; Husselgt al. 2006; USAID, 2006;
Zhenget al. 2009). For example, Enz (2000) demonstrates a obdationship between per-

capita income and aggregate insurance penetratiolgwn as théS-curve’ (Figure 1).

1 |nsurance penetration measures the total volumpeesfiums as a ratio of the gross domestic progGioP).
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Figure 1: The relationship between gross natiomalome (GNI) per capita (expressed in purchasing

power parities, PPPs) and the penetration of nda-tisurance (% of GDP) in 2009 for around 200

countries. The red line is the ‘Global Trend LinSburce: data provided by Munich Re. The vertical
lines indicate approximate phases of market devety (USAID 2006).

Figure 1 shows the approximate phases of marketlogwment delineated by income
(USAID, 2006): dormant, early growth, sustainedvgito and mature. Each of the BRICS
economies is in either the early growth or susthigeowth phase suggesting significant
potential for increasing insurance penetration aaltlu increases. In these phases, Enz (2000)
concludes that the income elasticity of demand mneagh two or more as insurance becomes
affordable to a growing middle-class populationghr levels of income are also associated
with a more conducive market environment for inaae including rising levels of financial
literacy and risk awareness, deepening client nigraed more stable governance regimes
(Feyenet al.2011; USAID, 2006).

Ranger and Williamson (2011) quantify the influenéelimate change on insurance demand
mediated through income. Using a similar approacEhenget al (2009), they develop a

simple regression model for the insurance penefrdti a country based on its per-capita
income and use this to forecast penetration rateX)80 using economic growth forecasts.
These baseline forecasts are then adjusted todmcthe two sets of climate change

projections from Mercer (2010). The findings of Banand Williamson (2011) are given in



Table 3, which shows the non-life premium volumetfee baseline (economic growth only)

scenario and the differences under the two clirobémge scenarios.

Table 3: The mean and standard deviation of forescaspressed in terms of the total non-life premium
volume. Shown are the absolute values for the stenéthout climate change and relative values (on
the mean) for the two scenarios with climate chaSpirce: Ranger and Williamson (2011).

Non-Life Premium 2015 Non-Life Premium Volume 2030 Non-Life Premium Volume
volume US$PPPbn 2005 . US$PPPbn 2005 .
Country (no climate change No Stgrn Climate . St‘?m Climate
2010-2020 CAGR | climate Action Breakdown | No climate Action Breakdown
(%) change reIatwt_a to relatlve to change relatlve to relatlve to
baseline baseline baseline baseline
Brazil 5.8+1.3% 44 + 4 -0.0 -0.2 103 +32 -0.6 -0.8
China 12.3+1.9% 207 + 15 -4.3 -0.4 992 +432 -5.3 -0.1
India 11.1+1.4% 48 +3 +1.2 -0.2 261 +103 +5.9 -1.4
Russia 7.1+1.4% 74 +9 -0.9 -0.2 180 +53 -1.5 +0.0
South Africa 5.4 +0.9% 19+1 -0.0* -0.1* 48 +7 -0.3* -0.4*

* The estimated climate change impact for South &fnay be biased, as these values reflect totalstibr
Saharan Africa. Relative to sub-Saharan Africa,tBafrica may experience higher costs of mitigafjdue to its
sensitivity to carbon-intensive sectors) and lowenate impacts (due to its lower vulnerability tanchte).

Ranger and Williamson (2011) conclude that foradlthe BRICS economies, the effect of
climate change on insurance demand mediated throggime by 2030 is expected to be
small relative to the total premium volume; for exde, it equates to less than a 0.4%
adjustment on the compound annual growth rate (CRi@Rremium volumes between 2010
and 2020. This is because, based on current piajectit is estimated that climate change
will only begin to have a sizeable impact on ecowogrowth beyond around 2050 (Stern,
2007). As shown in Table 1, the vast majority & ghojected impact on premium volumes in
the ‘Stern Action’ scenario results from the costsGHG mitigation and are consequently
largest in the two most carbon intensive of the BRI China and Russia; whereas India is

projected to benefit from GHG mitigation policiesthe near-term (due to carbon trading).

[1.2 Insurance demand, public policy and regulation

Income alone can not explain all the variabilityimsurance penetration between countries;
this is evident from Figure 1, which shows that rdoies tend to lie above or below the

‘Global Trend Line’indicating the presence of non-income factors émtance or suppress

insurance penetration relative to income. Publiccp@nd regulation can be potent drivers of
changes in demand, through creating the necessacormitions for insurance (such as

appropriate insurance laws) and influencing theatpey environment of the industry.

Over the past two decades, changes to public paliclregulation related to insurance have

led to a significant catch-up in insurance penietnatelative to per-capita income levels in the

10



BRICS'. Potent interventions include the introduction méndatory insurance lines and
market liberalisation (Ranger and Williamson 201lhere is evidence that these upward
trends in insurance penetration relative to incomk continue in the BRICS (Lloyd’s,

2007a, b; Munich Re, 2009a, Swiss Re, 2008). Therduprogression of these trends is
difficult to predict. A relevant question here ishether climate change could alter the
progression of policy. To answer this one mustssséat factors drive these public policy

and regulatory interventions and if/how these cdagldnfluenced by climate change.

Table 4 summarises the theoretical impacts of geasf insurance policy and regulatory
factors on penetratioh Public policies not linked with insurance caroalemove constraints

and provide the building blocks for increasing dethaby, for example, encouraging
investment in insurable assets (such as propértyugh property rights), facilitating a stable
economic environment, enhancing financial literaoyd risk awareness, building human
capacity (including professional actuarial eduagtigdghe dissemination of risk information,
enhancing capital markets, creating stable andcctafée legislative regimes and consumer
protection (Husselst al. 2006; USAID, 2006; Brainard, 2008).

Table 4:Theoretical relationships between public policylrigory factors and insurance penetration

Public policy/Regulatory | Effect on Description
Driver insurance
penetration*
Market Liberalisation Insurance premiums typically fall due to increaserthpetition and

increased efficiency, increasing demand. In addlitibere can be
increased availability of insurance as new prodaats distribution
channels open. There is some evidence that enforeifyn
(re)insurers can enhance the market; bringing ieahaxpertise,
enhanced wealth management practices, innovatibcapital.

Tax (tariffs) on Insurance Premiums rise causing reduced penetration (excleetentariffs are|
i set below the actuarial premium). Can create matisédrtiort*.

Tax incentives for + Incentive for insurance uptake, but can create etatistortions

Insurance

Premium subsidies + Reduced premiums cause increasetration

Price regulation Typically price regulation aims to reduce premiumincrease

affordability, so can lead to increased penetratibcan create
market distortions that have negative effects thhoreducing
market efficiency and in some cases, the avaitghifiinsurance.

Compulsory insurance Increased penetration of compulsory insurance(timeugh rarely

cover + universal coverage) as well as positive spill aféects to other
insurance lines through increased awareness

Introduction of public +/- Public insurance canrigase penetration where the premiums afre

12 An exception is South Africa, which has had a dgved insurance market for some decades (UNCTAD7R0
13 While some factors may increase penetration, #eeall volume of business may drop due to reducethjums
(e.g. in the case of price regulation). Policy aedulatory factors can also impact profitabilithrdugh for
example, increasing expenses and capital requitsmes well as the market share of private andigore
(re)insurers and reinsurance cession rates; discusbthese impacts is beyond the scope of thiepa

14 Distortions may take several forms, for exampleere premiums do not reflect risk or where paréicinsurers
and lines of business are advantaged/disadvantaggdneral, distortions can lead to inefficiencaysing
increased operating costs, reduced competitivenassyltimately increased premiums and lower aliditg.

11



insurance kept artificially low; but can also hanegative effects on
penetration due to reduced competition (see lisai@dn above).

Privatisation of insurance Privatisation of state insurance scheme may inerpesmiums if
+/- premiums were previously kept artificially low; bean also reduce
premiums through competition and increased mairfkietency.

3%

Regulation of (re)insuranc Regulation of (re)insurance that brings the manktet ine with
(including transparency, international best-practice and standards cantkeadnsolidation
capital requirements etc) of the market, an increased number of foreign ersyrand
increased capitalisation. This can lead to an aszd
capacity/availability of insurance and in caseduced premiums
as a result of increased efficiency. Increasedsparency and
efficiency, as well as standards of conduct, cdrarnoe public
perception and confidence in insurance.

Overly burdensome regulation can cause marketrdists and
reduce penetration by increasing premiums, redyginduct
innovation and consumer choice, reducing efficiemry leading
to exit of some insurers from the market.

Opening distribution Increased accessibility of insurance and produsivation, as well
channels (including + as increased awareness, leading to higher demand.
bancassurance and brokers)

*Note that in practice, other factors may complictitese relationships
Sources: Eling, Klein and Schmidt (2009), Hussel.g2006), USAID (2006), Swiss Re (2010, 2004)

There are several examples of cases where charigktgvels and rising awareness of risk
(both associated with climate change) have infladninsurance policy and regulation; for
example: where concerns about Government exposueconstruction costs after a disaster
or social protection against loss have led to chang the conditions for insurance, such as
market liberalisation, tax incentives or subsid@sinsurance, mandatory insurance lines, the
introduction of public insurance or investing ingpiprogrammes and improvements in risk
data. Such interventions are common in agricultinglrance markets, for example the state-
subsidized agricultural insurance schemes in Caimthindia (Mahul and Stutley, 2010) and
the Federal Crop Insurance Programme in the USA, lave also been observed in
catastrophe insurance markets (such as the mawpdatmneowner insurance within the
Turkey Catastrophe Insurance Pool, Cummins and M&@09). Pressure from consumers
associated with increased awareness of risk canledsl Governments to enter into public-
private partnerships to better manage risk (fomgta, the Statement of Principles agreement

between the government and private insurers to geafiaod risk in the UK).

There is evidence that concern over the impactsliofate change has already increased
awareness of climate risk and the benefits of mste. China’s national adaptation plans
explicitly recognise the benefits of insurance asd result, pilot micro-insurance initiatives
have been launched in collaboration with local ralitnsurers (Zhangt al, 2008})°. India’s

adaptation plans similarly highlight an ambitioretgand the uptake of weather insurance for

15 China’s 13 five-year-plan also lays out targets to strengitlisaster prevention and reform financial regutatio

12



agriculture (Government of India, 2008). Tlmncun Adaptation Framewor&f the UN
Framework Convention on Climate Change (UNFCCC)ieitly recognised the benefits of
risk transfer; policymakers are currently explormgtions to implement schemes (including
micro-insurance and an international climate risgurance facility) to support those most
vulnerable to climate change (UNFCCC, 2011). Whktiese schemes will largely focus on
facilities for least developed countries, theiraeishment would have positive spill-over
effects in the emerging markets; for example, iasigg the awareness of insurance, speeding
the spread of international regulatory standardsngurance, enhancing technical capacities

and financial literacy and increasing global inswecapacity.

It is difficult to assess the potential magnitudeh® impact of climate change on insurance
demand mediated through public policy and regwatciianges. We speculate that the
direction and scale of these influences will depand the level of insurance market
development in a country today. Those with the datgpotential for growth are countries
where there is greatest opportunity for ‘catchAgpteveloped market conditions (i.e. where
current penetration is low relative to income-papita, or below thé&lobal Trend Linein
Figure 1); that is in China and India. To gain asight into the potential scale of the impact,
if we assumed that market conditions in China amial strengthened due to climate change
to developed market conditions (e.g. as a resultanitinued market liberalisation, rising
awareness of the benefits of insurance, more caveluegulatory frameworks and a greater
number of mandatory insurance lines) this wouldgssg up to a 13% increase in premium
volumes (around $6bn USD) in India by 2015 and % 4#&crease by 2030 compared to the
current forecasts outlined in Table 2; and up &%@increase in premium volumes in China
(around $12bn USD) by 2015 and up to a 22% increp030°.

For all countries there is a risk of negative iaflaes on insurance penetration if climate
change led to public and political responses tlaaised a less conducive environment for
insurance. For example, in Florida, abrupt increaise premiums, associated with high
catastrophe losses in 1992, then in 2004 and 280%pted a public and political backlash
that led to price regulation of homeowner insuraand crowding out of the private market
by the public insurer (Grace and Klein, 2009). &miprice regulation for homeowner

insurance has been introduced into other US stktasher research is required to quantify

18 This scenario assumes that insurance penetratotuglly converges to that implied by the projedtebme
levels in 2030 (i.e. the insurance penetration eoges with the Global Trend Line in Figure 1). Thestimates
are based on the regression model outlined in RangeWilliamson (2011) and assume that the residuthle
regression model increases linearly from the 2G0@erto zero by 2030 (or to 1 in the case of theFBRhd
comparisons are made with the constant BRIP/Increfoestasts in Ranger and Williamson (2011).
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the impacts on aggregate demand. This suggestdeatipd increased role of the state in
insurance schemes with rising risks; however, anddcalso argue that rising risk (and linked
with this the need for increased capacity) and em@ss of insurance may lead to the
privatisation of state-insurance schemes (for exantpe increasing role of private sector

insurers observed in China and India since the £9Ranger and Williamson 2011).

To an extent, the likelihood and impact of suchatieg interventions will depend on how
insurers respond to changes in risk. Mills (20@Qgests that insurer responses that have led
to public discontent include: abrupt increasesrgnpums, withdrawing from at-risk market
segments, raising deductibles, limiting maximumesage and non-renewal of policies. Mills
(2005) also highlights the reputational damagessiirers are seen as not doing enough to

respond to climate change.

I1.3 Risk and the willingness to pay for insurance

Theory and empirical analyses show that an indafiduwillingness to pay (WTP) for
insurance is influenced by factors including (@ trice of coverage; (ii) the individual’s level
of risk aversion; (iii) an individual's income; ar(@/) the level of risk perceived (Szpiro
1988). Increasing levels of risk with climate charcould reduce the WTP by increasing the
price of insurance, but at the same time increas&\MTP by increasing the level of perceived
risk; whether the overall effect is positive or atige would depend on the level of risk

aversion (which itself may be influenced by climabange), income and other factors.

Botzen and van den Berg (2009a, b) use a survegdbagproach to evaluate how climate
change might impact the willingness to pay for flomsurance in the Netherlands. They
conclude that the positive effects of rising flaggk on demand are approximately balanced
by the negative effects of increasing prices; big balance is determined by the scale of the
change in risk. They observe moderate increaseenmnd for moderate increases in flood
risk, however there is a price threshold above Wwiiemand collaps¥s It is not clear how
the balance between the level of risk and pricensfirance would play out in the BRICS
economies. The implication could be that for thghbst-risk regions, increasing risk with

climate change could reduce the demand for inserédae to the dominance of the price

" The availability of government aid after a disagiehich can crowd out insurance demand) and atlapta
(which reduces risk and constrains price increaaesjound to be determinants of the level of treghold. They
observe that, all else being equal, the increasdsrinand are non-linear and greater than one veoplect from
the expected value of the loss, suggesting thaesuihrer factor is amplifying the effect.

14



effect), while for lower-risk regions, increasirigkrcould stimulate demand. Further research

is required to explore the scale of the impactnmuiance demand.

Climate change may also increase insurance dentmodgh increasing the perceived risk
and awareness of risk. Empirical studies have shtvat the likelihood of purchasing
insurance is increased if an individual, or neigivi@y region, has recently experienced a loss
(Kunreutheret al. 1976; Slovicet al. 1977). This could suggest that in a world of risirgis,
where losses were more frequent, insurance denauld be increased. This effect may be

largest where there is most potential for ‘catchipisk awareness (Munich Re 2009a).

I1.4 Supply factors: climate change and insurability

Restrictions to the supply of insurance can redota premium volumes. Herweijet al.
(2009) and Mills (2005) highlight that, all elseirg equal, climate change could challenge
the insurability of risk, reducing the availabilibf insurance, through increasing the technical
uncertainty and volatility of risk, shortening ttiene between loss events and increasing
correlation of losses (e.g. associated with gedgcafly simultaneous events and multiple
correlated impacts from single events). This cdelald insurers to withdraw from certain
regions and lines of business or, if the changisig &nvironment is not properly anticipated,
increased frequency of insolvency (Cll, 2009). Tparallel pressure of increasing
concentrations of high-value insured assets in saghaegions (such as in China’s coastal

megacities) could amplify the impact of climate @ on insurability.

It is not clear how this would impact aggregateirasce demand. Firstly, if insurers are able
to adequately anticipate and respond to the chgmnigk environment (for example, through
gradually adjusting premiums and offering new pwidy then the impact on insurance
demand may be minimal, restricted to only the hsghisk regions and LOBS. If the transition
is not well managed (for example, leading to abrl@inges in premiums, cancellations of
policies or insolvencies), it could have spill owfects into other regions and LOBs that
could impact aggregate demand. The potential negatnpacts on insurance demand are
likely to be greatest in regions and LOBs whichéavhigh exposure to weather hazards,

such as in China, India and to a lesser extengziBiilley et al. 2005).
I1.5 New opportunities for products and services

A potential area for significant growth in insurandemand is in LOBs associated with GHG

mitigation and adaptation. China, Brazil and Indiane already account for 35% of global
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renewables production (2009 value, IEA, 2610Under the central scenario of the
International Energy Agency (IEA) demand for renblgaenergy is expected to triple by
2035° (IEA, 2010). An open question is whether the glowt demand for new energy
products will substitute that in existing LOBs @ &dditional. Under most scenarios, the IEA
forecasts an overall increase in energy demanamQ@ECD countries to 2030, particularly
in China (IEA, 2010); this suggests that at leasthe BRICSs, there could be an overall
increase in insurance demand rather than a submtituGlobal capital investment in
renewables soared to $155bn USD in 2008, up from $88bn USD in 2004, and estimates
suggest that it could reach $370bn USD by 2015 {duiRe, 2009b). If insurance premia
represented only 1% of the projected capital ingest in 2015, it would imply a global
premium volume of $3.7bn (or well over $1bn in BRICSs alone). The nature of energy
insurance could also change due to the decentralisaf production, potentially leading to

an increase in smaller-scale and private (rather gublic) contracts.

A 2006 survey reported that most insurers alredthr @t least one product for renewable
energy projects, but it also identified severalrieas to expansion of this market, such as a
lack of risk data, low insured values and lack péalist underwriting expertise (Marsh,
2006). New clean technologies and the new marketgted by carbon trading bring entirely
new types of risks: this creates challenges botgdwes the way for innovatiShABI (2007)
concluded that if a premium rate of 1% is appliedhe projected global asset value for the

carbon trading markets then the total premium vatuéd be £335 million in 2010.

Adaptation could also enhance demand for innovaisketransfer products, as well as value-
add services (Herweijet al. 2009); World Bank (2009) estimates that the costdaptation
outside of OECD countries could total $100bn USR2030. The majority of this investment,
and therefore demand for insurance, is expectdx tio infrastructure and buildings, coastal
zone protection, water supply and agriculture. B#vestudies have highlighted the
opportunities related to alternative risk trangfazducts, including weather derivatives (CII,
2009), catastrophe bonds (Mills 2009) and sovereigk transfer (Cummins and Mahul,

2009). There are also signs of opportunities t@wate more traditional insurance products,

18 Together, these three countries accounted for &4giobal hydroelectric production, 59% of solaeitimal,17%
of wind energy, 38% of biomass, 35% of biogas, 29fb of biofuels (IEA, 2010).

19 projection for the IEA’s ‘new polices scenariohiesh makes cautious assumptions about the implextientof
the policy commitments and plans announced by cmsnaround the world, including the national plesi¢p
reduce greenhouse-gas emissions and plans to phafessil-fuel subsidies.

20 Mills (2009) reported that 22 insurance companiege already offering products specifically for gme
buildings, several companies are offering covefageroduction loss in solar and wind energy faieifi, and 2
companies had launched products designed to coeeds of directors in the event of climate charitigation.
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for example micro-insurance schemes aimed at pammgmunities (Swiss Re, 2008) and

property insurance that rewards investments intatiap (Wardet al. 2008).

[11. Discussion: implicationsfor theinsuranceindustry

Table 5 summarises our conclusions on the poteditiettion and scale of the influences of
climate change and their regional variability. Eomparison, we include an estimate of the
potential growth in premium volumes due to basenenomic growth alone (from Ranger
and Williamson, 2011). With the exception of thebl policy and regulation pathway
(which itself is an upper bound estimate and onlyGhina and India), the potential impacts
of climate change on insurance demand are estintatéd small relative to those of the
baseline economic growth expected over the comauadie. However, we note that current
estimates of the economic costs of climate charmebe conservative (Section Il). The most
significant impacts of climate change are expeate@hina and India, and to a lesser extent
Brazil. These countries have the greatest potentighcts across all of the pathways. Beyond
2030, the impacts of climate change and theretbhesimplications for insurance demand, are

expected to increase significantly (Pagtyal. 2007; Stern, 2007).

Table 5: Summary of conclusions on the influenceliomate change on insurance demand

Pathway of Approximate Scale Regional Focus and Direction of | mpact
Climate Change | of Impact on (n.b. each has a dependence on (re)insurer resgpnse
Influence Premium Volumes
in BRICS economies
in 2015 ($ bn)
Impact on -4 to + 1bn Small impact relative to baseline ecoicogrowth in

income levels most countries (i.e. less than around $1bn). Piadent

more significant impacts in India (+/-) and Chirp (

Public policy and
regulation

Up to +6 (India) to
+12bn (China)

Potential for sizeable positive impacts in India &hina
where insurance penetration is currently low reétd
income levels. Potential for smaller positive imsaa
other countries. Potential for some negative ingpact
countries or regions with high exposure to nathesards

Supply factors No data Potential for negative impact in regions and lioés
business with high exposure to natural hazards ife.g

particular, China, India and to a lesser extenzBra

Willingness to Not data

pay for insurance

Potential for positive impact in regions and liwés
business with lower exposure to weather hazards
(particularly where the ‘catch-up’ potential of imance
penetration is greatest, such as in India and Glind
negative impact where there is high exposure {e.g.
particular, China, India and to a lesser extenzBra

New products
and services

>+1bn (across all the
BRICS)

Positive under most scenarios for the BRICS. Largel
focussed in China, India and Brazil

Baseline
economic growth

Up to around +20 to
+30bn in most

Significant increase in premium volumes in all coigs.
The smallest increases are projected in South &fric

(i.e. no climate
change)

countries; or up to

125bn in China

(around $5bn by 2015) and largest in China (arci8@t

125bn by 2015). Source: Ranger and Williamson (201

[==
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In all cases, the scale of the influence of clindtange on demand in the BRICS will depend

on a number of uncertain factors, such as the sulakle physical changes in risk, the

response of governments, the insurance industryttendhsured, and the strength of global

climate change policies. Given this, we suggesb@atimistic and pessimistic scenario of the

future for insurance demand:

Optimistic (high demand growth) world: strong action to curb GHG emissions
means that the costs of physical changes in clinsate moderate; proactive
government adaptation policy, gradually rising fiskels and increasing catastrophe
losses increase the awareness of risk and theitsepnéfinsurance in the BRICS,
leading to government action that improves the ajpgg environment for (re)insurers
and increases the willingness to pay for insurafreginsurers respond positively to
rising risk levels by providing products that suppadaptation such that trust in
insurers grows and the industry is seen as pdhteo$olution to climate change by the
public and policymakers; strong GHG mitigation aadBptation policies create a
rapidly growing market for new insurance products.

Pessimistic (low demand growth) world: governments are ineffective in reducing
the risks of climate change through domestic andrmational policy, leading to
higher levels of damages from climate change ameéidnvestments in adaptation
and GHG mitigation; rapidly rising risk levels ar®t well anticipated by the
(re)insurance industry causing sudden price ineassolvencies and withdrawals
from some markets; insurance becomes unaffordahleavailable in some high risk
areas, with negative impacts on the resilienceocdll people and economic activity;
the resulting public and political discontent résuh lower trust in insurance and a
tougher regulatory environment for private (re)mess, including price regulation
and a shift toward public insurance in some markeeaker global climate policies
lead to stagnation of the new markets for renevgalieurance and other products
linked with GHG mitigation and adaptation (but maepid growth of traditional
energy business lines in the BRICS); towards 2080ack of global action to curb
the impacts of climate change leads to growing ecoa instabilities, including high

inflation and lower rates of growth, which negaljvenpacts the insurance market.

The scenarios demonstrate that the insurance nydbhss a considerable stake in GHG

mitigation and adaptation. While many of the fastdnat define the scenarios cannot be

controlled by the insurance industry, others agmeddent on how the industry itself responds
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to the challenges of climate change. There arareuof ways that the industry can promote
the optimistic growth path, rather than the pesstimpath:

* Raising awareness of risk and climate change througk education and
disseminating high-quality risk information (Waetlal. 2008)

* Anticipating changing risk levels in underwritingdarisk management practices to
reduce the chance of insolvencies, rapid increasgzemiums (or hardening in
conditions) and withdrawals from markets in resjgatosrising hazard levels.

e Supporting and encouraging adaptation, as well rdmrcing reputation, through
innovative product design and public-private paghgs (Herweijeet al 2009).

¢ Innovating and building technical capacity to captumew market opportunities
associated with the transition to a low-carbon econ

< Informing the debate on climate change and actil@ipying government to take
action to reduce risks and curb emissions of greesdngases.

Appendix A includes a SWOT analysis that captunese issues from an insurer perspective.

We expect the arguments made in this paper to jplecaple to insurance demand beyond the
BRICS. However, the impacts of climate change ®uiance demand are expected to be
larger in the BRIC economies than the industridliseuntries: firstly, as both the positive
and negative impacts of climate change on econgmuwth are generally expected to be
larger in these countries (Mercer 2010) and therme elasticities of demand are greater;
secondly, opportunities for new markets associatighad GHG mitigation and adaptation are
predicted to be deeper in the BRICS; and finah, significant ‘catch-up’ potential in terms
of the market conditions for insurance suggestrgelaand more positive potential influence

related to public policy and regulation and rislaa@ness.

V. Conclusions

We evaluate the potential influence of climate geon future growth. While the complex
interactions and uncertainties mean that it is issfiwe to quantitatively forecast the future
impacts of climate change on insurance demand, treenpt to map its influences, their
relative scale and directions based on evidenc#abla today. We conclude that the most
significant influence on growth is likely to comerough firstly, public policy and regulatory
responses to climate change and secondly, new s related to GHG mitigation and
adaptation policies. The largest potential inflieig expected in China and India, and to a
lesser extent Brazil, where there are the greaipportunities for a catch-up in market

conditions and new opportunities associated witixdarbon technologies.
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Appendix A: SWOT analysis

Beneficial

Har mful

I nternal

STRENGTHS
Firm is well established in the local non-life meik
Firm is strongly able to anticipate and responddciffely
to changing risk levels in underwriting and risk
management practices
Firm is well posed to rapidly capture opportunitiekted
to climate change mitigation and adaptation, iniclgd
technical expertise, appropriate distribution clesmand a
broad range of innovative products available
Firm has developed a positive reputation in thekeisand
is proactive in working with regulators and polityakers
and supporting efforts to reduce risk
Firm actively promotes risk awareness and good risk
management practices through its products and risk
education activities and openly providing risk inf@tion

WEAKNESSES
Firm has little/no presence in local non-life maske
Firm is weakly able to anticipate changing riskdisvin underwriting
and risk management practices
Firm has a narrow range of products related toatknthange
mitigation and adaptation and inadequate flexiptiit capture new
opportunities
Firm is unable to respond positively to rising riskels by engaging
activities that support adaptation
Firm does not actively promote risk awarenesssk management
practices and protects in-house risk information

External

OPPORTUNITIES
Economic growth leads to significant increasesrengum
volumes in the BRICS
Climate change creates new opportunities for tearance
sector related to greenhouse gas mitigation (evg:clarbon
energy technologies) and adaptation (e.g. agrialltu
insurance)
Climate change impacts lead to general increasskn
awareness and willingness to pay for insurance gston
consumers
Rising awareness of climate change and catastnigihe
lead to public policy and regulatory responses itihhatrove
the operating environment for insurers, includingHer
liberalisation of market conditions, initiativesticoaden
awareness and uptake of insurance and the intriodust
mandatory insurance lines.

THREATS
Governments are ineffective in reducing the riskslimate change,
leading to higher levels of catastrophe risk andeiolevels of
investment in low-carbon technologies and adaptatio
Rapidly rising risk levels are not well anticipateylthe (re)insurance
industry, leading to high insured losses, rapideases in premiums,
insolvencies and withdrawals from some markets.
Insurance becomes unaffordable or unavailable rimesioigh risk
areas
Discontent amongst consumers and policy makerdtsdauower
levels of trust in insurance and a tougher reguya¢émvironment for
private re(insurers)
Towards 2030s, a lack of global action to mitigael adapt to
climate change causes growing economic instalsildied a downturn
in insurance markets.
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