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Foreword 
 
 

 An important component of financial sector reform in India is the 
reform of the insurance sector. In the absence of adequate insurance 
mechanisms, people mostly self-insure through private savings. Greater 
availability of insurance products at competitive prices should be expected 
to alter this behaviour. This study by Ajit Ranade and Rajeev Ahuja attempts 
to examine the impact of insurance sector liberalisation in India on savings 
behaviour. 
 
 The authors find that as the economy moves from self-insuring to 
market based insurance, private savings go down with reforms. Even though 
their theoretical argument suggests that the impact of insurance reform on 
aggregate intermediation of funds (banks plus insurance) is ambiguous, the 
simulation results in the study indicate that intermediation also goes down. 
A comparison of pre and post reform insurance regime shows that consumer 
welfare and funds intermediation could be lower in an environment of 
probable insurance failures. 
 
 The paper’s finding that insurance reform will not necessarily lead to 
higher savings and greater fund intermediation should make us think about 
what other complimentary policies are needed to achieve this result. 
 
 
 
 

(Isher Judge Ahluwalia) 
Director & Chief Executive 

ICRIER, New Delhi 
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1 Introduction

Liberalisingthefinancialsector(banks,insuranceandsecurities)meansletting market forcesde-

termineinterestratesandallocationof credit. Thereareknown limitations on how efficient this

canbe,dueto problemsof adverseselection.Howeverascreditmarket imperfectionsarereduced,

agentsarebetterableto achieve consumptionsmoothing,i.e. transferof their incomesbetween

variousstates(contingencies)andalsointertemporally. In this paperwe areconcernedwith re-

forms in the insurancesectorandthe context is suchreformswhich areongoingin India at the

time of this writing1. Insuranceliberalisationin India consistsof severalcomponentswhich inl-

cudethedismantlingof statemonopoly, promotingcompetition,settingupof astatutoryregulatory

body, developingprudentialandcapitaladequacy normsfor privateentry, settingup mechanisms

to protectagainstinsolvenciesandbankruptcies,andsoon.

The objective of financial reformsis to increasesavings andimprove its allocationandin the

longertermpromotegrowth. Hencean importantissueis to studytheeffect of thesereformson

savings,bothshorttermandlong term2. In factoneof thestatedobjectivesof theIndianinsurance

reformsis to increasesavingsmobilisation.SinceMcKinnon (1973)andShaw (1973)it hasbeen

understoodthatfinancialliberalisationwould leadto greatermobilisationof savingsfor economic

developmentandgrowth. Butwhetherfinancialliberalisationactuallydoesincreaseprivatesavings

is anempiricalquestion.This is becausetheeffectof interestratesonsavingsis itself theoretically

ambiguous,andother aspectsof financial liberalisation,suchas increasedhouseholdaccessto

consumercreditor housingfinance,might alsowork to reduceprivatesaving3. On theotherhand

incomegrowth spurredby financial reformsmight contribute to increasedsavings. Hencethe

actualimpactonsavingsdependson therelativestrengthsof thesevariouseffects.

In caseof insurance,both life andnon-life, the impacton savings of insurancereformsis pri-

marily via theprecautionarymotive. In the following section2 we have a detaileddiscussionof
1For a recentreview of theIndianinsurancesectorandimpendingreformsseeRanadeandAhuja (1999).
2Financialreformsas they apply to bankinghave includedinterestrate deregulation,privatesectorentry, per-

missionsto operatein mutual funds andotherbusinesses,a reductionin the cashreserve ratio anda reductionin
state’spreemptionof depositsavings(throughareductionin thestatutoryliquidity ratio (SLR)).Thelattermeasure,a
reductionin theSLR(which is animplicit taxon intermediation)hasled to lessfinancialrepression.

3SeeBandieraetal (1998)for a recentstudyof theimpactof financialliberalisationon savings.
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this linkage,andthis is alsothe main focusof this paper. Our approachis to considerthis link-

agethrougha simple inter-temporalmodel. Sincewe are looking at the impacton savings and

intermediation,anappropriatesettingis a multi-periodone,andfor simplicity we considera two

periodmodel. Also to keepthediscussionfocussed,we considera stylizedsituationthatdepicts

insurancereforms,namelywhereinagentsmove from no accessto insurancemarkets to some

access.Thuswe look at the impactof introducinginsuranceoption in a hitherto“savings-only”

economy. Thatis economicagents,dueto insuranceliberalisationmovefrom self insuringto using

insurancemarketsalongwith savings.This is arguablya crudedepictionof thepre-reformIndian

insurancescenario,sincethereareanumberof insuranceproducts,bothlife andnon-lifeavailable

from thestateinsurer. But neverthelesstherearesubstantialareassuchashealthinsurance,old age

pensions,fixedtermlife insuranceandhouseholdpropertyandcasualtyproductsthatarevirtually

absent.Insurancereformsarethusto beseen,amongotherthings,aswideningtheproductrange4.

In thefirst aspectof impactonsavingsin thepresenceof bankandinsuranceoptions,wefind that

in our model,total (precautionary)savingsgoesdown (asexpected)andeventotal intermediated

funds,i.e. throughbanksplusinsurancefirmsgo down.

The secondaspectof insurancereformsthat we look at in this paperrelatesto the economy

moving from stateprovidedinsuranceto privateprovisionof insuranceby severalcompetingplay-

ers. Unlike the stateownedfirm, privatefirms canbecomeinsolvent5. We examinethe impact

on savings,intermediationandconsumerwelfarein this context. We find thatheretoo in general

intermediatedfundsgo down, andconsumerwelfaretendsto be lower underpossibleinsurance

firm bankruptcy ascomparedto probablebankfailures.

Thepresentpaperis structuredasfollows.Section2 containsadiscussionof thelinkagebetween

savings and insurance. In section3 we presenta two period model to examinethe impact of

insurancereformson savings. In section4 is a comparisonof the impactof probableinsolvency

andbankruptcy of insurancefirms vis-á-visbanks.Section5 concludes.
4In thepaperwe alsoexaminethemodelwhereinwe seereformsasgenerallyreducingthepriceof insurancedue

to increasedcompetition.In thatcaseit is notsomuchaquestionof goingfrom noinsuranceto some,but from ahigh
priceregimeto a lowerpriceregime.

5The questionof appropriatesolvency andprudentialregulationof firms is discussedseparatelyin Ranadeand
Ahuja (2000).
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2 Precautionary Savings and Insurance

Insuranceservicesincludeprovision of life andnon-life cover. Life insuranceis protectionto a

householdagainstthe risk of prematuredeathof its bread-winneror againstrisk of unexpected

longevity andoutgrowing othersourcesof income6. Non-life insurancecovers risks of illness,

accidents,propertydamageandothersuchhazardousoutcomes.Non-life insurancecontractsare

typically shorterin durationascomparedto life insurancecontracts.

A life insurancecontractsbeing of longer durationtypically have risk coverageas well as a

bundledsavingscomponent7. This savings componentof life insurancepits the insurerin direct

competitionwith otherfinancialinstitutionsandsavingsinstruments,suchasbankdeposits,equi-

tiesandmutualfunds.

During thecourseof insuranceandoverallfinancialsectorliberalisation,asrealratesof interest

rise, typically the substitutioneffect (of decreasingcurrentconsumption,and henceincreasing

savings) is weaker thantheopposingincomeeffect, which tendsto reducesavings. Furthermore

ascredit becomesmorereadily available this alsoreducessavings. In the context of insurance

reformsastheprecautionarymotive is diminisheddueto availability of greaterinsuranceoptions,

thisavenuealsoworkstowardreducingsavings8. Howeverany positivegrowth impactof financial

reformsmight increaseincomesandhencesavings.

Savings behavior is a function of preferences,technology, anddemographicsof the economy.

Dependingon these,theoptimal inter-temporalconsumptiondecisionswould yield optimal sav-

ings. In reality, however, savings behavior is also affectedby hostof distortionspresentin an

economysuchasfiscal incentivesfor promotionof long-termsavings,absenceof risk sharingin-

struments,presenceof liquidity constraint,compulsorysavingsin providentfundsetc.Dif ference

in savingsacrosscountriesmaybedueto theirbasicdifferences,policy differencesandavailability

of socialinsurance.In fact thereis strongevidencethatsuggeststhatassocialinsurance(old age
6Sucha risk of longevity is coveredby insurancecontractswhichoffer postretirementpensionplansor annuities.
7The bundling togetherof risk coverageand savings is peculiar to life insurance,especiallyin developing

economies.SeeAhuja (1999b)for implicationsof bundlingsavingsandinsurancecontracts.
8The long run impactof financialliberalisationworks throughthe impacton thesavings rate. The link between

highgrowth ratesandsavingsis well known from classicalgrowth theory. Empirically, thereexistsastrongassociation
betweensavingsandgrowth bothacrosscountriesandover time. While thedebateon directionof causalitybetween
savingsandgrowth is still anunsettledissue,thelink betweensavingsandgrowth is well recognized.
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incomeandhealthinsurance,unemploymentinsurance,disability benefitsetc) increases,savings

is likely to reduce.Table2 givessomeevidenceon socialinsurancespendingandgrossdomestic

savings for a few OECDcountries.Furthermorepublic andprivateprovision of insurancewhich

includespensionsandold agebenefitsarecomplements.In fact table1 reportsthe datafor in-

surancepremiaandpublic spendingfor social insurance,which shows a negative correlationof�	��
����
 . In the OECD countriesgrosspublic spendingon social insurancetakesup half of total

governmentbudgetsandaccountsfor anywherebetweena sixth anda third of GDP. Ehrlich and

Zhong(1998)working with a sampleof 49 countriesover29 years(1960-89)foundpensionben-

efitshaving a significantdepressingeffect on savings. In their econometricanalysisthey included

pensionportionof socialsecuritybenefits,whichincludesold age,disability, andsurvivorbenefits,

relative to GDPasoneof theindependentvariables.As dependency ratiosdecline,andanageing

populationdemandsgreatercoverage,governmentsaretrying to reducetheir partin theprovision

of old ageinsuranceby providing incentivesto join privateinsurers.This hasled to anincreasein

demandfor life andhealthinsurancewhich risesfasterthanthegrowth rateof GDP(seeSIGMA

(1998)).In theAsianeconomiesthegrowth of insurancepremiain bothlife andnon-lifesegments

is likely to bemorethan15percent.

Table1: InsurancePremiaandPublicSocialSpending
Country Life and Insurance

Premiumin 1996(asa
% of GDP)

Public SocialSecurity
Spending on Health-
care and Pensionsin
1995(asa% of GDP)

France 7.0 30
Germany 3.8 28
Italy 1.8 23.5
Japan 5.9 14
Switzerland 8.1 21.5
UnitedKingdom 7.8 22.5
UnitedSates 8.0 16
Sigma(1998)

The precautionarymotive for savings is consistentwith inter-temporalchoice9. In a life cycle
9As Deaton(1992)pointsout,underthepermanentincomehypothesis,whichessentiallyclaimsthatconsumption

is nothingbut anannuitisedvalueof currenthumanandfinancialwealth,precautionarysavingshave no role. This is
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Table2: SocialInsuranceandSavingsin someOECDcountries
1980 1985 1990 1993

Denmark
Grossdomesticsavings(% of GDP) 20 22 25 24
TotalSocialExpenditure(%of GDP) 27.92 26.84 28.81 31.72
Germany
Grossdomesticsavings(% of GDP) .. .. .. 22
TotalSocialExpenditure(%of GDP) 27.81 28.29 26.77 31.54
Netherlands
Grossdomesticsavings(% of GDP) 22 25 27 25
TotalSocialExpenditure(%of GDP) 30.04 30.73 33.09 34.09
Sweden
Grossdomesticsavings(% of GDP) 19 21 22 17
TotalSocialExpenditure(%of GDP) 31.69 32.91 34.02 40.59
United Kingdom
Grossdomesticsavings(% of GDP) 19 18 17 14
TotalSocialExpenditure(%of GDP) 20.41 24.13 23.21 27.21
United States
Grossdomesticsavings(% of GDP) 19 17 15 15
TotalSocialExpenditure(%of GDP) 17.38 19.35 21.29 23.32
SourceOECD(1998)

theoryof consumption,whereassetsareaccumulatedin the beginning andrun down later, with

no liquidity constraintsandno uncertaintythereis no roomfor precautionarymotive to save. The

only saving thatoccursis towardconsumptionsmoothingandassetbuffering. If however liquidity

constraintsare likely to occur in a person’s lifetime, with risk aversion,precautionarysavings

maybeobserved. Also aspointedout by Leland(1968),an increasein theuncertaintyof future

income,throughsaya meanpreservingspread,a risk aversepersonwith convex marginal utility

will increasehis savings. This too is precautionarysavings. Even in life cycle modelswhich do

not have liquidity constraints,but whereinthe incomemay go to zero,andconsumerswho have

extremerisk aversionto zeroincome,wegetbackprecautionarysavings(seeCarroll (1991)),and

in fact anabstinencefrom borrowing despiteabsenceof liquidity constraints.Theprecautionary

motivecanalsobedistortedby tax policy (Kimball andMankiw (1989)).Finally evenin a model

of permanentincomewhenold agepensionsare accumulatedin illiquid assetswhich arenon-

mostlyanartifactof thestrongassumptionson utility functionandthetime discountratethat thepermanentincome
hypothesismakes.
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collaterisable,agentswill have precautionarysavings. Therearehowever no reliableestimatesof

theshareof precautionarysavingsin totalsavingsfor India. In table3 givenin theappendixwesee

that thegrossdomesticsavings ratefor India hasbeenincreasingslightly, but shareof insurance

premiain financial assetsof householdsis virtually constant. Skinner(1988) arguesthat such

precautionarysaving mayaccountfor asmuchas56percentof total life cyclesavingsin theUSA.

In thepresenceof incomeuncertaintyandprecautionarysavingsintroducinganinsuranceoption

to hedgeagainstuncertainincomereducessavings. Insurancepurchasedecisionin thepresenceof

risk of futureincomelossis discussedby DionneandEeckhoudt(1984).They show thatinsurance

andsavingsdecisionareseparatein thesensethatat actuariallyfair priceagentwouldalwaysbuy

full insurance.This separationresultis independentof thereturnon savings. In caseof liquidity

constraintsAhuja (1999a)showsthatinsurancedemandis partialevenif actuariallypriced.

We modelinsurancereformasthetransitionof aneconomyfrom “savings-only” to jointly sav-

ings and insurancepossibility10. We examinethe behaviour of a representative agentwho can

self-insure,andcompareit with thecasewheretheagent,besidesself-insuranceoption,alsohas

accessto buying insurance.In a two-periodsettingwe show that total intermediatedfunds ie.,

amountsetasideby agentfor self-insuringaswell aspremiumfor buying insurance,goesdown

comparedto self-insureonly (or savings) option. Thus insuranceliberalisationunambiguously

leadsto reductionin privatesavingsin theshortrun, andtotal intermediatedfundsalsogo down.

This resultis robustevenunderanalternativewayof modellinginsurancereformsasmoving from

apublicmonopoly, highcostinsuranceto competitively providedlow costinsurance.

3 A Two Period Model

In thissectionwefirst considerthecasein whichanagenthassavingsoptiononly, andcomparethe

resultobtainedwith thecasewhereagenthasbothsavingsandinsuranceoptionsavailableto her.

Weassumetheexpectedutility maximisingagentis risk averse,hasaconcave,twicedifferentiable

utility functionof money, � 
 Theagentlivesfor two period,andleavesnobequestsor debts,neither
10Thisis astylizedrepresentationof reforms,asnodoubtthereis aconsiderablerangeof insuranceoptionsavailable

even in pre reform periodin India. But our objective is to bring out the differencesin a settingof savings only and
savingsplusinsurance.



Impacton Savingsvia InsuranceReforms
RanadeandAhuja

Page8
May 2001

doessheinherit any wealth. In the two periodmodel11 we consider, theagenthasincomeof ���
in the first period. In the secondperiodshehasa randomincomethat takesthe value ��� with

probability ��� ����� and ��� � � ����� � � � with probability �!
 The secondperioduncertaintyis

illustratedin figure1.

Figure1: SecondPeriodUncertainty
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In figure1 all thepointsin thepositivequadrantrepresentincomecombinationsin thetwo states.

Thusall pointsalongthe45 degreeline representequalincomesin bothstates,i.e. a caseof full

insurancewhereinincomesarestateindependent.Thepoint �1���/.2��� � � � representsthesituation

of the agentprior to any purchaseof insurance.An actuarily fair insurancecontractallows the

agentto exchangesomeof her “good” stateincomei.e. ��� to supplementher “bad” statei.e.��� � � 
 This is a linear exchangerate,which is the actuarily fair rateof � . Thusthe line with

slope �3� �����540� is theactuarilyfair price line, alsocalledthe“zero profit” line for the insurance

company. From standardmicroeconomictheorywe know that a risk aversepersonalwaysbuys

full insuranceat actuarilyfair price(seeMas-Colellet al (1995)).

In theabsenceof insuranceor savings,total expectedutility of agentoverbothperiods,denoted

by
�76 �0. is givenby:

11For a fuller discussionand justification for a two a period framework to analysejoint savings and insurance
decisions,seeAhuja (1999a).
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�86 �:9;�<����� �>=@?�A �3� �B�C� �<����� �!=�� �D�1��� � � ��E
where? is thediscountfactorwhich wewill assumeto beequalto 1.

Supposingnow theagenthasanoptionof savings. For every unit saved(dis-saved) in thefirst

periodshegetsback(pays) F units in thesecondperiod.For simplicity we assumethat FG9H� 
 12

Theoptimalsavingsis obtainedby choosingI soasto maximise
�76 � asfollows:JLK)MN �<�1�O� � I �!= ��� �-�C� �<����� = I ��=�� �D�1��� � � = I � (1)

Thefirst orderconditionis:�QPR�1�O� � I � 9 A �3� �B��� �QPR����� = I �!=�� �QPS����� � � = I ��E (2)

Notethat IUT couldbeeitherpositive,negativeor zero. If IUTWV � . theagentborrows in thefirst

periodandrepaystheborrowedamount �1IUT � in thesecondperiod.

Most studiesthatconfronttheissueof precautionarysaving focuson incomeuncertaintywhich

is only oneof the risks that householdface. Incomeuncertaintycould arisedue to numberof

insurablerisksandsupplyof insurancefor suchtypesof risk maynot exists. This is thesituation

wecharacteriseabove.

Now if an insuranceoption, in addition to savings option, is available to the consumer, her

utility woulddefinitelygo up,but hersavingswould unambiguouslycomedown astheagentnow

substitutesinsurancefor savingsor “self-insurance.” Intuitively, it is easyto seewhy thishappens.

Purchaseof insuranceincreasesagent’s welfareby reducingtherandomnessin hersecondperiod

income.Theincreasein secondperiodincomeis morethanthereductionin herfirst periodincome

due to paymentof premium. With increasedsecondperiod income, the agentwould want to

transferpartof it to thefirst period,therebyreducinghersavings.This is formally shown below:

Assumenow thattheagenthastwo optionsavailableto her. Shecansaveand/orbuy insurance.

Theagentpayspremiumin thefirst periodto protectherselfagainstuncertainincomein thesecond

period. We assumesavings and insurancemarkets to be independent.Savings and insurance

decisionsarenow jointly made.

Theinsurancecontractofferedby aninsureris is of thefollowing type:
12Givenourpurposeathand,wesuppresstheinteractionbetweeninterestrate XZY-[-\5] andtimepreferenceX_^`[-\5] .

This is a simplifying assumptionanddoesnot affectour results.However it is appropriateto remindthereaderabout
theseveralpaperswhich do indeeddependon therelationshipbetweentime preferenceadtheinterestrate.Moreover
any changein therealrateof return Y asaresultof liberalisationof theinsurancesectoris anissuenotaddressby this
paper.
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* buy any coveragea���b � � at theactuarilyfair price13 � in period1; and* receive thecoveragea in caseof “bad” statein period2.

Supposingtheagentbuysthiscontract.Optimalsavingsandinsurancearedeterminedasfollows:JLK)Mc<d N �<����� �B� a � I �!= ��� �e��� �<����� = I �!=�� �D�1��� = a � � = I � (3)

Thefirst orderconditionsassuminginteriority of a thataresatisfiedby theoptimisedvalueof

savingsandinsurancedemanded,denotedrespectively by fI and fa , areasfollows:

� � P ����� �-� a � I � 9 � � P ����� = a � � = I � (4)�QPg����� �-� a � I � 9 ��� �B��� �QPg����� = I �!=�� �QPg�1��� = a � � = I � (5)

Theseconditionstogetherwith thefull insuranceresultat actuariallyprice,yield thefollowing

condition:�QPR�1�O� �-� � � fI � 9h�QPR����� = fI �i
 (6)

Sinceincomein thesecondperiodis updueto insurance,fIjVkI T . But whathappensto financial

intermediationdefinedassumof insurancepremiumandsavings? That is, what happensto the

relationshipbetween� � = fI and IUT ? Theeffect of insuranceoptionon financialintermediation

is ambiguous.That is, insurancepremiumplus savings in the “insuranceoption” casecould be

higheror lowerdependingon thevalueof basicparameters.14

Interpretinginsurancesectorreformsasacaseof moving from noinsuranceoptionto onewhere

insuranceoption is availableis not thatunrealistic,if we take this asa descriptionof thosecate-

goriesof insuranceproductswhichareunavailableprior to reforms.

3.1 Insurance Reforms as Decrease in Price

Anotherapproachis to model insurancereformsasa decreasein the price of insurancedue to

increasedcompetition.Thuswestartwith asituationthattheagenthasaccessto bothsavingsand
13Thefair priceis l sinceweareassumingthatinterestrate,thereturnonsavingsis Y-[�\nm In generaltheactuarily

fair pricein a two periodsettingwould be lpo2Yqm
14We canalternatively view the above settingasonein which the agentis liquidity constrained.Startingfrom a

pointwheredemandfor insuranceis nil, it is easyto show thattheeasingof liquidity constraintwould leadto positive
demandfor insurance.Easingof liquidity constraintsis oneof theconsequencesof financialreforms.
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insurance,but insuranceis available(from themonopolyfirm) atactuarilyunfair price r�� �!
 How

would savingschangeaspriceof insurancefalls to fair level? Startingfrom anactuariallyunfair

price,asthepricemovescloserto thefair price,thedemandfor insurancemaynotunambiguously

go up. This is becauseof opposingpriceandsubstitutioneffectsof changein priceof insurance,

on insuranceandsavings.

Themodelis thenasfollows:JLK)Mc<d N �<����� � rsa � I �!= �3� �-��� �D�1��� = I �!=�� �<����� = a � � = I � (7)

Thefirst orderconditionsassuminginteriority of a are:r)�QPR����� �-� a � I � 9 � �QPR�1��� = a � � = I � (8)� P ����� �-� a � I � 9 �3� �B��� � P ����� = I ��=t� � P ����� = a � � = I � (9)

Let the optimal valuesbe a T and IUT 
 In this situationas price of insurancer falls, whethera and I aresubstitutesdependson the secondorderconditionsandvariousparameterssuchas

risk aversionandconvexity of the marginal utility of income. Detailedexpressionsaregiven in

the appendix. The impactof a changein r andon fund intermediationI = rsa is theoretically

ambiguousbecausetheimpacton I and a itself is ambiguous.To measuretheimpactof changes

in thepriceof insurance( r ) on optimalvaluesof I and a we differentiateequations(8) and(9)

with respectto r , anddefine���:9;� P ����� �L� a � I � .u�Qvw9;� P ����� = I � .u�Cxy9h� P ����� = a � � = I �
to get: z az r 9 �{�QP � � r�a T �CP P� � �R�QP P� = ��� �-��� �QP Pv =�� �QP Px �!= a T �QP P� �Rrs�QP P� =�� �QP Px �|z Iz r 9 � a T �QP P� �{r � �QP P� =�� �CP Px �D� �{�QP � � rsa T �QP P� � �{r)�QP P� =�� �CP Px �|
(referto theappendixfor thedefinitionof

|
andderivationof theaboveexpressions.)z a 4 z rh� � . if � �{r � � � � P P� � P Px �}� P � �{� P P� = �3� �~��� � P Pv =�� � P Px �	� r���� �~��� a T � P P� � P Pv . Similarly,z I 4 z r7� � if � � P P� � P Px a T � �3� � r � ��� P � �{r)� P P� =�� � P Px �i


Signsof boththeaboveexpressiondependon thesignsof their numerator(becausethedenom-

inator is positive) which in both casesis ambiguous.To get somesenseof the impactof lower

insurancepriceson fund intermediationwe usenumericalsimulations.We work with thefollow-

ing threeutility functions:(a)�D�g� � 9G� ��� M��!�'��� (b) �<�g� � 9h������� and(c) �D�g� � 9�� � 
 Theresults

of thesimulationsarepresentedin figures2 to 4. All of thesesimulationsshow thata decreasein

thepremiumleadsto a decreasein theamountof total fund intermediation.This resultappearsto
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Figure2: FundIntermediationandPriceof Insuranceunderinsurancefirm default: �<�R� � 9G� ��� �'���
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Figure3: FundIntermediationandPriceof Insuranceunderinsurancefirm default: �<�R� � 9;�����U�

z = Probabil i ty of Default
p = 0.25

F
u

n
d

s
 I

n
te

rm
e

d
ia

te
d

 (
 S

 +
 q

D
)

U(X) = log(X)
Premium (q)

.25 .26 .27 .28 .29 .3 .31 .32 .33 .34

-2

0

2

4

6 z = 0

z = 0.05

z = 0.10

z = 0.15



Impacton Savingsvia InsuranceReforms
RanadeandAhuja

Page14
May 2001

Figure4: FundIntermediationandPriceof Insuranceunderinsurancefirm default: �<�R� � 9�� �
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berobust,sinceit holdsevenwith somesmallprobabilityof insurancefirm bankruptcy. A fuller

discussionof bankrutpcy issuesis in thenext section.

Beforeconcludingthissectionanoteis in order. In thetwo-periodsettingthatweconsiderabove,

we study the short-termor transitionaleffect of insurancemarket reformson savings behavior.

This model is not suitedto capturesomeother effects that may be presentin a richer setting.

For example,thefactthatborrowing or liquidity constraintreinforcingtheeffect of precautionary

savingsis not capturedin a two-periodsetting.
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4 Bankruptcy Issues

Insuranceliberalisationwill meanthat therewill beseveralplayerscompetingon priceandother

dimensions.Regulatoryoversightisnecessary, sincepricecompetitionin insurancecanmakefirms

flirt with nearinsolvency in theireffortsto gaincustomers.Howevertheregulatorcannoteliminate

thefinite probabilitythatin any givenperiodtheremaybefew insurancefirm bankruptcies15

In thepresenceof possiblebankruptcy16 anagentwishingto purchaseinsuranceto hedgeagainst

an innateincomerandomness,hasto reckon with an additionaluncertaintyof the insurergoing

bankrupt.In amoregeneralsettingof bankandinsurancede-regulationleadingto amoreuncertain

and competitive environment, thereare finite probabilitiesthat both bank (savings option) and

insurancefirm maygo bankrupt.

We examinethe impactof bankruptcy probabilityof insurancefirms andbankson savingsand

consumerwelfare. A bankfailure implies that whatever is depositedwith a bankis all lost. An

insurancefailure implies that coverageis not paid in the “bad state”. In the following we use

“bankruptcy” and“insolvency” interchangeably.

In a two periodsettingwherea risk averseagenthastheoptionsof savings andinsurance,we

considertwo cases:one,in which thereis somerisk of insurerbeinginsolventonly, andtheother

wherethe bank could becomeinsolvent only. For computationsimplicity we do not consider

the casewhenboth canhave non-zerodefault probability. This generalcaseis handledthrough

numericalsimulation.Wecompareagent’spurchasedecisionin thesetwo situations.Let �s� bethe

probabilityof a bankbecomingbankruptand ��� betheprobabilityof aninsurancefirm becoming

bankrupt.Theexpressionfor expectedutility is asfollows:�86 9 �<����� � r�a � I �= �3� � �s� � �3� � ��� ��A �3� �-��� �<����� = I �!=�� �<����� � � = I = a ��E= �s���3� � ��� �nA ��� �e��� �<����� �!=�� �<����� � � = a ��E= �3� � �s� � ��� A ��� �e��� �<����� = I �!=�� �D�1��� � � = I ��E= �s����� A �3� �-��� �<�1��� �!=�� �<����� � � ��E
Theaboveexpressionis maximisedandtheoptimumvaluesof a and I arechosen.Thecorre-
15In a recentreport issuedby Standard& Poor’s RatingsServices,quotedby Mark Cybulski, the numberof in-

surancecompany insolvenciesjumpedfrom 20 in 1998to 35 in 1999in theUSA. Thereportalsoratesthefinancial
strengthof insuranceandfinancialservicescompanies,andpredictsthenumberof insolvencieswill continueto rise
dueto increasedcompetitive pressureandunfavorablemarket conditionsthat will not likely change.Nevertheless,
the35 companiesthat failedrepresentonly 1.2 percentof the3,000insurancecompaniesdoingbusinessin theU.S.
Insurancecontinuesto beamongthe mostfinancially strongindustriesin the U.S.,accordingto Standard& Poor’s.
Seehttp://www.insure.com/index.html for details.

16Bankruptcy law in India makesit very difficult for a company to actuallyclosedown. But from theperspective
of thepolicy holderit sufficesto holdon possibilitythatno reimbursementor paymentsmaybeforthcomingfrom the
“bankrupt” firm.
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spondingfirst orderconditionsassuminginteriority of a are

for a���r)� P ����� � r�a � I � 9 ��A �3� � �s� � �3� � ��� � � P ����� = a � � = I �= �s���3� � ��� � � P �1��� � � = a ��E
for Ij� � P ����� � r�a � I � 9 ��� � �s� � �3� � ��� �nA ��� �-��� � P �1��� = I �!=�� � P �1��� � � = I = a ��E= �3� � �s� � ��� A ��� �B��� � P ����� = I ��=�� � P �1��� � � = I ��E

Thesecondconditiongetssimplifiedto:� P ����� � r�a � I � 9 �3� � �s� � �3� �B��� � P ����� = I �= �3� � �s� �g��A ��� � ��� � � P �1��� � � = I = a �= ���u� P �1��� � � = I ��E
Sincetheexpressionsarecumbersome,we reportsomenumericalsimulationsto examinetheim-

pact of joint bankruptcy possibilitieson fund intermediationandconsumerwelfare. Theseare

shown in figures5 to 10. Despitethe theoreticalambiguity the resultsof thesesimulationsare

ratherrobust. Fundintermediationwith joint possibilitiesof bankruptciescontinuesto go down

asinsurancebecomescheaper. This resultreinforcestheresultsof theprevioussection.Further-

more,consumerwelfare(measuredasexpectedutility) is higherunderrelatively weakandmore

bankruptcy pronebanksthanmorebankruptcy proneinsurancefirms. Thatis, consumerwelfareis

higherwhen �s�qV���� insteadof viceversa.Thishighlightstheincreasedvulnerabilityto insurance

failuresratherthanbankfailures.In thefollowing westrengthenthis conclusionanalytically.



Impacton Savingsvia InsuranceReforms
RanadeandAhuja

Page18
May 2001

Figure5: FundIntermediationandPriceof Insurancewith joint bankruptcy with differentvalues
of �s� and ���U�<�R� � 9�� �j� �'���
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Figure6: FundIntermediationandPriceof Insurancewith joint bankruptcy with differentvalues
of �s� and ���U�<�R� � 9h�����U�
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Figure7: FundIntermediationandPriceof Insurancewith joint bankruptcy with differentvalues
of �s� and ���U�<�R� � 9 � �
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Figure8: WelfareandPriceof Insurancewith joint bankruptcy with differentvaluesof �s� and ����<�R� � 9G� �j� �'���
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Figure9: WelfareandPriceof Insurancewith joint bankruptcy with differentvaluesof �s� and ����<�R� � 9;�����U�
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Figure10: WelfareandPriceof Insurancewith joint bankruptcy with differentvaluesof �s� and ����<�R� � 9 � �
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As theforegoingsimulationssuggest,consumerwelfareseemsto bemorenegatively relatedto

insurancefailuresthanbankfailure.While thefull analyticalderivationis beyondthescopeof the

presentpaper, we dealwith a specialcase.To simplify our analysis,anddealwith ananalytically

tractablecasewe examinethe equiprobablecasei.e. ��9��s��9���� andfurthermorecomparethe

casewhenonly bankcanbecomebankruptwith the casewhenonly insurancefirm canbecome

bankrupt.

4.1 PROPOSITION

Let bankand insurancefirm bankruptcybeequiprobable. Compare total intermediationof funds

underprobablebank-onlyfailureandunderinsurance-onlyfailure. Fundsintermediationis lesser

underthelatter thantheformer.

Proof:

Weshow this asfollows:

Let � denotetheinsolvency probabilitywhich is thesamein boththecases.

Case: When insurer becomes bankruptJLK)M c<d N �D�1�O� � rsa � I �!= �3� �-��� �<����� = I �!= �3� � � �R� �<����� = a � � = I �� = � � �<����� � � = I �
Thefirst orderconditionsw.r.t. a and I (optimalvaluesdenotedby a¡T and IUT ) are:r)�QPR����� � r�a T � I T � 9 �>A ��� � � � �QP{�1��� = a T � � = I T � (10)= ���QPg����� � � = I T ��E�QPR����� � r�a T � I T � 9 ��� �-��� �QPg����� = I T � (11)= ��� � � �R� �QPg����� = a T � � = I T �!= � � �QPR�1��� � � = I T �

Substituting(10) in (11) yields,��� � � �R� ��� 4 r � � � � P �1��� = a T � � = I T � 9 �3� �B�C� � P �1��� = FwI T � (12)= � � �QPR�1��� � � = I T �
Case: When Bank becomes bankruptJLK)M c<d N �<����� � rsa � I �!= �3� � � �nA ��� �B�C� �<����� = I �!=�� �<�1��� = a � � = I ��E= � A �3� �-��� �D�1��� �!=�� �<����� = a � � ��E
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Thefirst orderconditionsw.r.t. a and I (optimalvaluesdenotedby fa and fI ) are:r)�QPR����� � r�fa � fI � 9 ��� � � �R� �QP{�1��� = fa � � = fI � (13)= � � �QPg����� = fa � � ��QPR����� � r�fa � fI � 9 ��� � � ��A �3� �B��� �CPg����� = fI � (14)=q� �QPS����� = fa � � = fI ��E
Substituting(13) in (14) yields,��� � � �R� ��� 4 r � � � �QPR�1��� = fa � � = fI � 9 �3� � � � �3� �B��� �CPg����� = fI �� � � �QP{����� = fa � � � (15)

Now, compare(12)and(15).

Evaluating(15) at IUT and a¡T andcomparingit with (12) suggeststhat r�fa = fI¢�£rsa¡T = IUT 

Henceinsuranceandsaving activity combinedis lessif thereis risk of insurancefirm becoming

insolventthanif thereis risk of bankbecominginsolvent.

5 Conclusion

Insurancesectorreformin Indiais likely to increaseinsurancedemandin thecountry. Howeverthe

experienceof severalcountrieswith financialreformshasbeenthatsavingshavetendedto goeither

way. Usinga two-periodmodelwe show that in theshortrun, absentany incomeor productivity

growth, privatesavings go unambiguouslydown sincemarket basedinsurancereplacessavings

hithertomeantfor self-insurance(theprecautionarymotive). Thusinsuranceis likely to edgeout

the precautionarycomponentof savings. Reliably estimatesof the precautionarycomponentof

savingsarehardto get.Duringthecourseof financialsectorreformsthereareseveralotheravenues

throughwhich savings are likely to go down aswell, suchaseasingof credit constraints,more

provisionof socialinsuranceandsoon,soit wouldbedifficult to disentangletheeffectof insurance

reformson savings reduction. However with liberalisationas the economymoves into greater

incomeuncertaintyand volatility, and incomegrowth, this may offset the reductionin savings

somewhat. We have alsoexaminedtheissueof fund intermediationandwelfarein thecontext of

joint bankruptcy of banksandinsurancefirms. In sucha casethe insurancebankruptcieswe find

creategreatervulnerabilities.Specificallyweshow in acomparisonof equi-probablebankruptcy of

insurancefirms andbanks,fundsintermediationis lesserin anenvironmentof probableinsurance

failuresthanbankfailures,andconsumerwelfareis higherunderthelatter.
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7 Appendix: Second Order Conditions

Define ���U9;� P ����� �-� a � I � .u�Qv¤9k� P ����� = I � .u�Cxy9;� P ����� = a � � = I �
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z �z a 9 � r)� P � =�� � Pxz �z I 9 � r)� P � = �3� �-��� � Pv =�� � Pxz � �z a � 9 r � � P P� =�� � P Pxz � �z I � 9 � P P� = ��� �e��� � P Pv =�� � P Pxz � �z a z I 9 rs� P P� =�� � P Px
Secondorderconditionsare: z � �z a � V �z � �z a � z � �z I � �¦¥ z � �z a z Iw§ � � �

Denotetheleft handsideof thesecondinequalityaboveby
| 
 To find outhow theoptimalvalues

of D andS (ie., a¡T and IUT ) changewith a smallchangesin r¨. we differentiateequations(4) and

(5)

¥ r � �QP P� =�� �QP Px r)� P P� =�� � P Pxr)� P P� =�� � P Px � P P� = �3� �B��� � P Pv =�� � P Px § ©ª«
z az rz Iz r
¬3® 9 ¥ �CP � � rsa T �QP P�� a¡Tu� P P� §

UsingCramer’s Rulewesolve for
z a 4 z r and

z I 4 z r 
z az r 9 �{�QP � � r�a T �CP P� � �R�QP P� = ��� �-��� �QP Pv =�� �QP Px �!= a T �QP P� �Rrs�QP P� =�� �QP Px �|z Iz r 9 � a T � P P� �{r � � P P� =�� � P Px �D� �{� P � � rsa T � P P� � �{r)� P P� =�� � P Px �|
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