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Stabilising Community Health Financing Through Re-| nsurance'

David Dror? and Gérard Durl?

Abdract: The purpose of this article is to examine the notion that reinsurance can gabilise the
financid operation of smal community based hedth schemes (micro-insurance) in low-income
settings. Stabilisation activity focuses on counteracting adverse financid consequences of locd
catastrophes, the impact of excessive datistical fluctuations due to small group size, and the error in
edimating probabilities of clams. A mathematicd model was congtructed to andyse the financid
functioning of micro-insurance and its relationship with the reinsurer. Results were relaed to
information from Kisizi (Uganda). The main indght of the study is that when the financid reaults of
the micro-insurance can be estimated, these schemes can be sabilised from the firg year of
establishing reinsurance treaties. The second indght is that the reinsurance might require severd years
of operation before reaching cost-neutrdity.

Key words health insurance, re-insurance; low-income countries, health financing;
moddlling; community-based health schemes.

I ntr oduction

The purpose of this atide is to examine the notion that reinsurance’ can serve as a tool to
dabilize the financid operations of community-based hedth schemes in low-income sdtings.
The fundamentd idea proposad in this sudy is to view microinsurance schemes as firg-line
insurers, and to daborate a reinsurance fadlity to reduce ther financid voldility. We
proposeto cdl this activity: “ Sodd Re-insurance’, or in short “Social Re”.

Adequate assessment of the actuariad risk, and insuring risks through pooling are the “bread
and-butter” activities of the insurance indudry. This is done by cdculaing the edtimated
norma cost and securing resources for word-case scenarios. However, in order to Stabilise
the risk of loss or of insolvency, fird-line insurers sign “tregties’ with other insurance
companies to reduce ther own exposure to wors-case scenarios by reinsuring ther risk
portfolio. The pat of the insurance portfolio that is transferred from one insurance company
(the ceding insurer) to a second carier (the re-insurer) is the reinsured portfolio. The part of
the risk that is underwritten by the direct insurer is cdled the “retained” part.

Where governments provide a financid blanket to hedth schemes the need for re-insurance
may be obviaed if risk management is replaced by financid injection from the government.
Otherwise, one can discern - broadly gpesking - two dgtuations  application of  risk

1Thisstudy is supported by an award from the World Bank Development Marketplace 2000.

% Senior hedth insurance specidist, Socid Protection Sector, International Labour Office, Geneva (Switzerland);
?Ieese send comments to: dror@ilo.org

Professor of health econometrics, université Claude Bernard Lyon 1, France.
* Insurers have three ways to restrict fluctuations in the results to remain within a given limit; self-restriction, co-
insurance and reinsurance. Sdf-redriction means that the direct insurer redtricts his own risk-acceptance limits
to a low leve, and only to risks that can contribute to portfolio homogeneity. Coinsurance is the name given to
an agreement between competing insurers to divulge information and assume the same risk together. In practice,
this raises problems of safeguarding the interests of the clients so that they should not suffer disadvantages form
the coinsurance. Reinsurance is the method where insurers purchase cover for part of their risk; they can do so
for many dtuations, eg. a sngle large risk, protection against maor variaions in the loss experience of the
entire portfolio.
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management principles to hedth coverage, or condderable financid volaility. The former
goplies manly to for-profit hedth insures’. The later studtion is characterisic of
community-based hedth plans®, whose prevalence is seadily increasing in certan low- and
midde-income countries (LMIC), and whose financd dabilistion is the focus of concern
here.

The role of the community in deveoping hedth services has been recognised and encouraged
in sved intenationd forums (eg. the Bamako Initiative’, the Sodd Summit®, the Jakarta
Dedaraion’ ec). Indeed, community involvement in hedth care has teken severd forms®®.
Ye, according to recent sudies, micreinsurance units (MIUs) operae with little or no legd
and financid support from governments They are financidly™ volatile due to low affiliation
rates, low and irregular contributory capecity of the members intense fluctuaions in locd
conditions or an aypicd burden of diseese (Raner on Burkina BOD, 2000). In fact, a
comprehensve survey of 82 sthemes cams that they usudly survive only for as long as
transfer payments from an extend source can be secured (Bennett & Creese, 1998).
Compdition on outsde resources? and lack of intrinc capacity to organise financid
trandfers with other micro-insurance schemes has the effect that usudly these schemes operate
in isolaion (WHR 2000, Budapest paper). Operaing in isolaion from other schemes means
absence of opportunity to pool risks.

Reinsurance dlows firs-line (or “direct”) insurers to free themsdves from that part of a risk
that exceeds their underwriting capecity, or to modify risk exposure and compogtion. In this
way, losses can be baanced (or “homogenised”’) collectively over large groups that are united
only through the re-insurance link. Reinsurance can dso protect the financid resources of a
direct insurer againg larger-thanexpected deviations in dams experience due to the risk of
random fluctuations. In this way, reinsurance serves as an indrument to help ceding insurers
reducetheir probability of insolvency.

®For an andydis of the differences between private and socid hedlth insurance see Dror, 2000

% The tem "micro-insurance” has been proposed to denote schemes whose main or only activity is to enhance
access to hedth care, and who operate outside a nationd framework (for a detailed description see Dror &
Jecquier, 1999). We propose to use the term microinsurance here, and by andogy, the abbreviation micro-
insurance unit (MIU) to refer to one such scheme, or MIUs to refer to many micro-insurance units (or schemes).

"WHO & UNICEF, 1987

SUN/ILO 1995

SWHO 1997

% Including the operation of revolving funds to pay mainly for “village medicine-chests’, Tontine schemes that
are more akin to savings than to insrance like the schemes in west Africa, schemes that are operated by micro-
finance schemes as an extendon into insurance activity (eg. SEWA or FINCA Uganda) sngle schemes
condtituted on the bass of other sdf-help activities (eg. the Engozi societies h Uganda) al the way to a network
of community schemes operated under a government maste-plan and enjoying some government support (eg.
TanzaniaWB project, Uganda DfiD “reinsurance’ plan for new schemes).

"n fact, the expresson “financing” includes severa separate issues, notably: willingness and ability of the
insured to pay; structuring loca resources into solvable demand; what supply (services) can this demand buy? If
resources are insufficient, what other resources, including government spending, are dlocated? And findly, the
redistributive effect: what modalities operate to ensure that the externa resources actually bendfit the targeted
individuas? These topics are dedlt with in detail elsawhere.

2 These outside sources are injected by a wide aray of donors both govenmenta (eg. DANIDA, DfiD,
USAID etc.) and NGOs. Some provide support through the government, while others provide support directly to
sngle communities. Yet other donors, eg. church organisations, help by covering the deficits of misson
hospitals thet provide services to members of micro-insurance schemes and non-affiliated people.
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However, reinsurance does not provide absolute security againg bankruptcy. The question of
how much reinsurance to buy (i.e how much of the risk to trandfer to others) is a subjective
judgement that depends on finandad and other condderations, notably the willingness of the
management to take risks™. The reinsurance company’s task is to come as close as possble
to the needs of the ceding insurer, without interfering with ethicd choices inherent to the
different role of the two insurers, while a the same time dructuring and safeguarding the re
insurance portfolio.

The aticle sets out to condder the basc assumptions under which Socid Re can provide re
insurance for MIUs. This requires a detalled andyds of the financid consequences of the
specific context of micro-insurance. The atice deds firg with how the micreinsurance and
the reinsurer can interact (Section 1). The MIU is presented in the fam of a modd, and the
types of risks that can be reinsured are described. Section 2 dedls with the unique festures of
the typicd bendfit package of MIUs and introduces a digtinction between “insurable’ and
“norrinaurable’  benefits. The topic of section 3 is recognisng and overcoming the adverse
impact of gmdl group-sze on financid dability. Methods to improve the assessment of risk
probability in the specific context of microinsurance are consdered in section 4. Section 5
explores ways to finance the retained risk. And in section 6 the focus is on the ways in which
Socid Re can contribute to the financid abilisation of micreinsurance schemes.

Section 1. Therdationship between “ Social Re’ and the micro-insur ance:

The fundamentd redadionship between the re-insurer and a MIU is sructured around the
manner in which the former can dabilise the financid dtuation of the latter. For this purpose,
the MIU mugt provide the re-insurer with a relidble didribution of its expected busness
reallts, to serve as the bass for the premium of the reinsurance. The reinsurer would wish to
examine the veradty of the predicted didribution, without however bearing the responghility
for policy decisons leading to the busness reaults In its amplex fam, the equetion that
expresses the operation of afinancidly viable MIU (without the premium for reinsurance) is

Equation 1 | O TBE(Y) + AC(Y)

Where:

I denotes Income (C*n + other income).

C denotes members Contributions

n denotes the number of members of the MIU
Income in the current time period reflects both income from members  contributions
and other income (eg. surplus caried over from previous periods, subsdies or
externd transfer payments etc.).

TBE denotes Totd Benefit Expenditure. TBE represents the aggregate costs of all
incidences of B, within a given period t. The number of cases is only known with
catanty a the end of each period, but TBE needs to be etimaed a the beginning of
the period in order to determine and collect the C upfront. Hence projecting TBE
would require an esimae (or an assumption) of the probability (P) and the average
cog, aswdl asthe expected fluctuations in these codts, for each type of B.

B It has been daimed that sdting retentions is more complex that calculaing premiums or alocating reserves.
For a detaled andysis of the theoretica condderations for a retention policy see J. Friedlos, H. Schmitter, E.
Straub: Setting retentions —theoretical considerations, 1997, Swiss Re, Zurich, 19 pp. (http://www.swissre.com)
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B denotes Benefits, these are the costs generated by the ypes of trestment defined in the

package.

AC  denotes Adminigrative Cods. AC represents dl the cods incurred in running the
scheme that are not direct benefits.

t denotes the time unit representing the financia exercise (year or other)

Equation 1 may seem deceptivdy smple. However, the MIU may encounter four main
obstacles in presenting the accounts. (i) obtaining relisble esimates of P, (i) incoherent
typology of risks tha generate B, coupled with high vaiaion in the vdue of B; (jii)
determining C a a levd that would reconcile an gppropriate recovery levd with the low
contributory capacity of the population; (iv) the impact of datisticd fluctuations on the actud
financid outcome due to the smdl groups sze of MIUs. These issues are eplored in detals
in following sections

Methods of reinsurance

The second fegture fashioning the relationship between Socid Re and the MIU is the specific
method of reinsurance that would be used to dabilise the ligbility (or loss) of MIUs This
topic requires a definition of the needs of the MIU by reference to the options that the
rensurance industry offer's. Two basc types of reinsurance ae usudly recognised:
traditiond and financid (or non-traditiond).

The primary purpose of traditiond reinsurance is the trandfer of risk, under two types of
contracts. proportional (pro-rata) and non-proportional contracts'. As its name implies, the
firs type covers a proportiond pat of the lidbility, which can be defined as pat of the risk
(“Quota share’), or pat of outlier cog (“Surplus shar€’). The essentid feature of non-
proportional reinsurance is that the loss not the liadility origingting from the origind risk, is
congdered. Three types of cdculaion provide protection for different scenarios protection
agangd loses for one risk (“Perisk excess’, or WXL/R); or losses for a defined
accumulation (“Catadtrophic excess loss’ or CaXL); or limitaion of the aggregae dams-
burden for any one year (“Aggregate excess’ or “ Stop Loss’).

Nonreditiona (or “finencial”) reinsurance®™ alows the insurer to belance financid shortfalls
in bad years agang surpluses st asde in good years. Non-traditiond reinsurance differs from
a conventiond contingency resarve or savings-&-loan fadlity in tha it views deficits and
unechieved target surpluses as the same risk (which is “financid under-performing reaive to
a pre-defined levd”). This risk is insurable provided it is random and its probability known.
Prior accumulation of reserves is therefae not necessary, dlowing to cover even fird-year
deficits. Non-traditiond rensurance edablishes a medium to longterm bads within which
the dams are baanced, through payment of high premiums in good years but low ones in
years with bad financiad outcomes.

Reinsurance contracts may be concluded ether as “facultative re-insurance’ (the cedent
insurer chooses which part of the individud risks or the portfolio to offer for reinsurance) or
as “obligaory reinsurance’ (the relaion between the cedent and the re-insurer is based on
coverage of the entire portfolio). It seems that for the purpose of consdering reinsurance of
MIUs, the discusson can be limited to obligatory reinsurance.

 For a more detailed explanation of these methods see: Christoph Bugmann: Proportional and non-proportional
reinsurance, The main differences between these two types or reinsurance cover — a discussion with specific
examples, 1997, Swiss Re, Zurich, 33 pp. (Http://swissre.com)

™ For more details please see: http://lifeandhedl th.swissre.com/e/reinsurance/questions/index/financid .html
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In dl cases, the Sodd Re needs to collect a premium from the MIU for the reinsurance of
riks The premium may vary according to the naure of the risk, the esimated probability of
the re-insured ligbility to oocour'® or dternatively — if the reinsurance covers losses rather than
ligbiliies - the probability of loss, as wel as the dze of the portfolio that is reinsured.
Whatever the method of re-insurance used and for any levd of P, the MIU must have enough
income to cover the shae of the dams it underwrites itsdf. This requires mantaning a
rdidble accounting sysem. The respective shares of the MIU and the re-insurance in
assuming the risk are determined in the contract (or “treaty”) between the two Sdes In
andogy to eguaion 1 for MIUs Socd Re will be solvent as long as totd premium income
from ceded risk will suffice to cover the cog of dl dams submitted, plus adminidrative
codts. Initssmplest form the equation for thiswould be:

k K —
Equation 2 a PR * QR Cl,+AC()
n=1 =1

Where:

k denotes the number of MIUs pooled by Socid Re.

PR.t denotesthe premium paid by any MIU nto Socid Rein period (t).

Rnt  denotestherisk that MIU nwill present aclamto Socid Rein period (t).

d, denotes the average dam that will be presented by MIU n. This need not be an
aithmetic average, but may be a weghted average combining risk edimates for
different dams"’.

AC (t) denotesthe adminigtrative cogts of Socid Rein period (t).

The above eguation can be solved when the vadues of R, and of Cl, (as wdl as AC) are
known. This presats a condgderable chalenge, in that the fird two parameters depend on the
financid performance of each ceding MIU. Regardless of the type of reinsurance treaty that
would gpply in each case, Socid Re can asess its risk (and hence determine the premium it
needs to charge) only on the bads of the financid results and other information that originate
from the MIU.

Modelling the relations between Social Re and a micro-insurance unit.

The relationship between the MIU and the Socid Re is for the time bang, inexiget in
redity. In order to desxibe it and the asumptions undelying this rddionship, a
mathematicd modef® was constructed. The model assumes that a MIU condsts of a limited
number of members (n), who are dfiliaed for the entirety of a defined period (t). The period
of membership is normadly identicd to the period of the financd exercise, (eg. annud). It is
assumed that the probability of risk is independent of the period, of pest events of the same

16 Cost of the eventstimesits probability

Y For ingtance, if the MIU has 100 members, and the probebility is 10%, this parameter will be caculated
bearing in mind that in redity the digtribution of clams will follow the binomia law. Similarly, when the benefit
packege includes severd events, each carrying a different probability, the weighted average can be cdculated to
aggregate the probability of the entire package.

'8 Cichon et 4. (1999) describe the scope and focus of moddling of hedth care financing in the following words:
“Modds usudly atempt to trandate complex observations into smpler images in order to better understand
redity. A financid modd usualy maps the observed financia structure of the system and projects this structure
into the future, or smulates the effect of a change in a sdected parameter or parameters’.  But whereas the focus
in the quoted book was on financing of the nationad hedth care delivery systems or sub-systems, the focus here
isonmicro-insurance schemes.

Page 6 of 6



risk andlor of other hedth riss and that it distributes according to the binomid law *° The
relaionship between the MIU and each of its members is expressed through two parameters:
The contribution amount® (C) and the benefit amount® (B). Also, the modd presumes a
uniform probebility for dl members to dam a bendfit; this assumption is an expresson of the
solidarity-bess of MIUs Hence, the direct insurer opts to disregard individud risk for the
purpose of sHting the contributions. This is equdly true & the point of entry and a any other
ubsequent period. The leved of C is directly related to the probability (P) of the risk that
generates B. The MIU can reduce its exposure to the financia consequences of a high P by
limiting the vaue of B? (eg. sdting a maximum reimbursable amount per case, or a maxima
number of dams per period and per member, such as only one ddivery reimbursed per
cdendar year). Lagt, the modd includes a parameter to account for adminigtrative costs (AC).
The modd accommodates three ways to express these cods fixed, dam-rdated, and related
to the number of members (or acombination of dl three).

The modd provides an dgorithm to cdculate the risk of insolvency for a defined leved of C

due to gatigticd fluctuations. For this, the vdues of P, B and n must be known or estimated.
The mathematica mode is annexed (Annex I).

Section 2: A typology of the benefit package

Non-standard structure of the package

The bendfit package in most hightincome nationd schemes covers every type of care that is
not specificaly excluded or limited; but under the rules of MIUs each unit needs to choose
which benefits to include, as only those benefits that are specificdly included are covered.

The firsg option might be to base the choice on epidemiologicd and demographic profiles
However, often these data are nether eesly avalable nor necessarily rdiable in many
LMIC®. True, Globd Burden of Disease descriptors are avalable, but according to a recent
sudy conducted in sub-Saharan Africa, there may be dgnificant differences between the
GBOD and locdly messured burden of dissese (BOD) for the same region, reflecting
heterogeneous conditions™. Pest utilisation levels must dso be questioned; these may reflect
as much the diagnogtic capecity of locd medicd atendants than a correct range of needs. As
in many rurd aess diagnodic knowledge may a times be limited to a narow range of
prevdent illnesses (in ther acute and severe dage), to accidents and to maternity
complications, future utilisation changes could reflect changes in the diagnogtic knowledge of
loca medicd personnd as much asred changesin the BOD.

¥ n practice, acorrelation may be observed between certain benefits, which should be taken into account in the

gpplication of the mode to specific Stuations.

|t js assumed that one amount of contribution per period can cover one person or a pre-defined family unit.

1 The benefit represents an expenditure generated by certain types of eventsthat areincluded in the benefit

package. The benefit is expressed in monetary termsin the modd.

22 Qualifying conditions have an impact on the calculation of the value of B (and hence also on C), but are not

treated as a separate parameter in the modd.

% Kaufman et d.. The absence of adult mortality data for sub-Saharan Africa: a practical solution Bull. World
Health Org 1997 (75/5:389-95)

* Rd ph Wiurthwein, Adjima Gbangou, Rainer Sauerborn, Christoph Schmidt: Measuring the loca burden of
discase — a dudy of years of life log in rurd Burkina Faso, 2000, Ruprecht-Karls-Univesitéd Heideberg,
Discussion paper 1/2000, 17 pp.
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Another gpproach might be to set priorities from among avallable services. In large and well-
financed hedth sysems the package incdudes a wide range of preventive, curative and
renabilitative care, triggered by events that vary in ther frequency, randomness and dadticity.

In contrat, MIUs can provide a more

Avg cost per incidence of care limted packege tha reflets lower

resources, dmpler fadlities (infragructure

250007 and technology) and limited dinicd
2010001 expatise and drug supply. Data from the
Ugenda 15000 sle hositdd centre in  Kidizi  region
sillings ;o001 (Uganda), serving 30 MIUs (a totd of 929
Y families, edimated to represent some 4,000

50001 individuls) was used to illudrate this

o & situation %, This data lists &l forms of care

& +‘ &9 &@ gven duing 9 months the adithors
caidogued entries by the treatments rather

than by the cause. The authors grouped this
data into five main categories. The figure beow shows the average cost for each type of
treetment. As can be seen in figure 1, outpatient care costs on average US$ 1.25, wheress
medicines cost 2.8 times more (US$ 352), a hospitd stay costs on avera%e 5 times the price
of OP (US$ 6.16) and surgery 12 times the price of OP care (US$ 14.98)°. However, the data
dso shows that different MIUs paid a different average cost for these benefits, probably due
to medicd conditions rather than differentid pricing. The variaion in the cost per incident is
shown in figure 2. This variation suggests thet

usng average C(b‘;s _to prﬂd ftypICd f.UtU||’e Variation in the avg cost per incident
expenses may inaccurate for a single

period or a sngle MIU, in paticular for those 80%

benefits where the variation from the average 60%

is substantial. As can be seen in figure 2, the | 50 40w

dandad devidion for surgery (the most 20%

expensve bendfit) was 795%, and the 0%+ > o o
varigion for medicotechnicd  services  of & 40 &
31.2%. FoE TS

It should be recdled that the expenditure pettern of a MIU would be determined by the price
per benefit type multiplied by the frequency of chims for that type. The frequency of dams
by bendfit type was dso cdculated for this same example. It turns out that the frequency of
surgery was 176 times lower than that of OP care. On the other hand, as can be expected, the
frequency of presriptions was very dmilar to tha of OP care. However, comparable
frequency does not imply comparable cog; for ingance, dthough OP and medicines have
gmilar frequency, their relative shares of the cost is vey different. The ex-post-facto
compaosition of average bendfit expenditure for the 30 MIUs in the Kidizi example is shown
in the pie chat (figure 3). This sngpshot of the compostion of the expenditure can be
juxtaposed to the fundamenta assumptions on the benefit package. It confirms the assumption
that pooling of resources, even a this levd of income and in such a smdl population, can
improve the ability to cope with high priority needs for care It is paticulaly interesing to
note that the two most codtly benefit types (surgery and hospitdisation) represent only 1 and

#Theauthors collected the data duri ng an exploration mission to Kampala, Kisoro, Kisizi and |shakaregions,

Uganda, in April 2000. The data reflects 8 months, from August 1999 to March 2000

% The prices in Ugandan Shillings are OP care 186801; Lab + X ray 833.40medicines 5 284; hospital
9,237.17; surgery 22,467.06. (US$ 1 = U. Shillings 1,500) Source: Kisiizi Hospita datafor 1999.
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12 percent respectively of the total expenditure. Where even a sngle incidence of surgery
(ard maybe dso hospitadisation) could have had a devedaing effect on a sngle household, or
even on a sngle MIU, if it needed to pay for the care directly, the Kidizi example shows that

these risks could be covered within the pool of

T e-post compasiton of beneft xpenditure MIUs without excessive financid exposure. In fact,
(an example from Kisiizi, Ugandg some MIUs in aess adjacent to Kidizi tha

operated outdde a pool shied away from covering
hospitdisstion or surgery because of fear of the
potential catastrophic effect of bad years, dthough

S Q‘ BOPcare it wes known (and éffirmed by the authors in

m6%

;'azlxvrav interviews) that potentid members would join only
060% medicines

d Dhospitd if these services would be covered.

B1% B operation

Figure 3 dso illudrates that the expenditure paitern
in MIUs seems atypical in comparison to most well
financed hedth schemes On the one hand the
expenditure for medicines is dout 3 —4 times
larger, and on the other hand the share of medicotechnica bendfits hospitdisation and
aurgery is much lower. These differences may be partly due to the high cost of imported drugs
relative to locd resources, and the focus on emergency raher than dective hospitd care.
Rurd MIUs that do not cover referrds to secondary or tertiary care may present yet another

atypica benefit package?”.

The aypicd benefit package implies that locd financid information cannot be extrapolated
from large hedlth schemes; indead, this information must be obtained in its particular context.

012%

The next dtage in the interaction between the MIU and a reinsurer would be the decison
which part of its package to retain and which to cede to reinsurance. In pardld, the reinsurer
would have to decide which risks to acoept.

Distinguishing between “ reinsurable” and “ non-reinsurable’ events

Reinsurance business operates on the tenets of insurance theory; therefore, benefits that would
be ceded must sdidfy these principles Insurance theory is based on the notion that it is
economicdly viddle, under cetain conditions, to replace a definite but affordable cost for an
indefinite but much higher cost. The conditions that must be met are that the event has to be
random and has not yet occurred, it needs to be identifisble, measurable, and one that would
not be speculative or generating a profit from ill hedth (“socidly beneficid”, i.e. representing
apublic good). Also, the premium needs to be affordable.

A brief juxtapodtion of some common benefits included in most hedth insurance schemes
leeds to the deduction that these rules are not dways respected. For instance, expenditure for
preventive care, or for the medicd infragtructure (hedth centres, Iaboratories, medica
equipment, buying a “village medicine chest ec.) is planned and deliberate. Another example
wauld be trestment of known exiding or chronic conditions, eg. the cog of insulin trestment
is ongoing for diagnosed diabetes cases. More generdly, events and codts that are planned and

2 A digtinction needs to be made between rurd MIUs operating where there is no or low supply of hedth
sarvices and MIUs that operate in urban areas where there may be some competition between providers. The
former need to organise their own ddivery capacity, whereas the latter could act as purchasers of services for al
their members.
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known in advance cannot be insured, and even less so ceded to reinsurance. Such cost must be
regarded as “non-insurable’.

Examples of random codts include trestment for snakebites or appendectomy. They represent
indagtic demand. Such costs are clearly “insurable’ and reinsurable.

However, many Stuations may be less dear-cut: For indance, the probability for amputations
in the populaion in gened is lower then the conditiond probability among diabetics
Neverthdess, amputations are random for both sub-groups and the risk of mord hazad is
low. The cost can therefore be insured, even if premiums mus teke into account the ratio of
digbetics in the insured population. Likewise, mdaria trangmisson through a mosquito bite is
random; attack of a mdaria-carier is ds0 random, but the probability is higher than tha in
the generd population. The cost of tredting a maaria atack is dso variable®. These examples
differ from sraghtforward “insurable’ costs only in their P. On the other hand, some medicd
conditions require comfort- rather than vitd trestment; for example a migrane atack is
random, but treetment is dadtic. Cost of care would depend on affordability. Such cogts can in
principle be ceded to reinsurance, but the premium may be too high for the MIU.

Two daifications are cdled for:

-  Characterisng a cog as “non-inurable’ does not imply that the sarvice need not be
provided, or that it is less important than those associated with “insurable’ costs. The only
implication of this categorisation is how the cost should be financed, and whether it can be

reinsured.

- Although the use of the terms “insurable’ and “nonrinsurablé’ could imply a dichotomy,
in practice there is a grey area reflecting ranges of probabilities, dadticity and subjective
priorities. The dassfication of gpecific events as “insurabl€’ or “non-insureble’”  would
depend on policy choices

Dissimilar financing arrangements for the two types of events

A gmple aggregaion of insurable and nonrinsurable costs may expose MIUs to certain
maket falures (adverse sdection, mord hazasd and other inefficencies), may digort
prioritiesand - worgt of dl - expose them to a higher risk of insolvency.

The codts reated to insurable events can be handled as draightforward insurance business,
and as such they can be reinsured.

Cogts generated by non-insurable events cannot satisfy the conditions of reinsurance. Hence, a
different gpproach may be necessary. Indadtic costs would require a seady source of
financing. On the other hand, costs generated by dadtic demand could be financed from a
variable source, eg. surpluses29.

The didinction between insurable and non-insurable costs has been induded in the modd, in
order to teke note of the different financing mechaniams. Also, for norrinsurable cods two
options have been retained: afixed and avariable financid alocation.

% n the datafrom Uganda, the range for maaria trestment was min: 750 and max 12,9130 (afactor of 1to 172)!
Pys ng surplusesisasimple option if the MIU isreinsured for alarge part of itsrisk portfolio. On the other
hand, a MIU thatis not reinsured may have to keep surpluses as a contingency for years when it has a deficit.

Page 10 of 10



In summay, it hes been shown tha both epidemiologicd and socio-economic reasons
accentuate benefit-package heterogeneity. Even if most benefit packages include seemingly
identicd items, the content, utilisation patterns and cogt related to such items may vay largdy
between MIUs  Secondly, identification of insuradble and nonrinsurable benefits permits to
identify the part of the portfolio that can be ceded to reinsurance. This digtinction may dso be
indrumentd in prioritigng and financing sdected non-insurable events.

Section 3:; I mpact of group size

Group-sze plays an important role in assessng the financid viability of MIUs The linkage
between group-sze and occurrence didribution is a datidicad axiom. It has litle or no
dgnificance in groups exceeding a few thousand
people, which explains why this issue is normdly not :
rased in reference to ndiond schemes. But in the i}
context of MIUs this issue is sgnificant because the

typicd dze ranges beiween 100 and 1000 paying /\
members, i.e sndl membership. In the example from / \

Uganda, the numbers range from 15 families to 57

families (eech family is edimaed to indude 4 / \
individuas). A

Smdl groups ae more exposed to insolvency, both : \
because o the potentidly dronger impact of locd : : :
caadrophes and because of the higher exposure of Scenario (claimsper persor)
smdl groups to daidicd fluctuations in the actud

number of dams. An illugraion of the different didribution around the average number of
dams is provided in figure 4, in a dam/mondam sSmulated scenaio®, compaing two

probability for a given scenario

7
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groups that differ only in gze (100 vs 1,000 members), with P=10%. The same scenaio was
dmulaed for five MIUs over 10 years. Figure 5a plots 5 groups of 100 members each, and
figure 5b shows the results for 5 groups of 1000 members. These twin figures illudraie dearly
that (i) Over time, the actud number of clams is expected to regress to an average vaue (in

%0 The Excel random number generator was used to generate the number of claims according to the binomia
distribution
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the example it is 0.1 dams per insured person); (i) However, datidicd fluctuations around
this average are much more pronounced for smdl group; (iii) In each paticular year, smdl
MIUs will experience very dgnificant variance in the actud number of cdams (by a factor of
2-3); this is visble both by comparing tvo units a any one given year’™ and in looking a the
same unit across different years” Furthermore, these vaiations are independent of
demographic and epidemiologicd
paameters, a the dmulated vaues
were identicd for dl MIUs. As can be

Hospitalisation-Kisizi 19992000

sen in figure 5 one MIU may 1
experience  higher-thanaverage  daims %‘08 A
during severa consecutive years, which g 06 - - T
cen cause it to defalt on its finencid | §  |[* o o Y o * o
obligations, or even go bankrupt. Sucha | 8 1, T T e T .
falure can occur even if contribution | = ©2 ' e

0 *

income is affficently high, ad
“rmenﬂy Of aw cetastrophic 1357 91113151719212325272931
incident.  Smilar  fluctuations  were
observed in the incidence of hospitdisaion of 30 MIUs in Uganda over 9 months (figure 6).
The same paten has adso been noted for four other benefits The gmilaity between
dmulated results and red life in this case drengthens the notion that smulations can be used
to asess the effect of various parameters. Another lesson is that short-term observations of
any one MIU cannot serve as a rdiable etimate of the average number of clams, and thus of
P.

Section 4: Assessing risk-exposur e of the direct insurer

It has been suggested earlier that nationd data cannot serve as a reliable source to extrapolate
the risk or cog dructure of MIUs because of profound epidemiologicad and socio-economic
differences between the two sttings. It has dso been shown that observations of the
expeience of sngle MIUs over short periods of time could lead to consderable error due to
large gatidicd fluctuations. However, insurance activity is based on the andyss of risk and
cog daa In fact, the levd of the premium is directly rdaed to the probability of an evert, its
fluctuations and its cost. MIUs need to assess these parameters even in the absence of reliable
quantitative deta, both in order to fix ther contributions and in order to provide Socid Re
with edimates of their bdance. Two quedions arise how to esimae the probability and what
is the consequence of error in the estimate.

Assessment of probabilities

When rdigble quantitetive records are unavalable, it is possble to base risk edimates on
ubjective assessments of probability form loca experts. There is a technique to process such
expert-advice®™. Bayes Theorem provides a protocol according to which experts interact with
eech other anonymoudy (to avoid the difficulties typicd to face-toface medtings) and re-
examine ther initid probability assessments in light of the responses of the group as a whole

8L E 9. arange of 4 versus 21 daimsin year 9

¥ Eg. compare years 9 and 10 for unit C

® For instance, if the decison-maker feds that a particular expert consistently underestimates the probability of
an event, the probabilities received from this expert might be corrected by a known factor or the information
given by the experts could be weighted according to the past performance. We then note which outcome actualy
occurred.
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(usudly a tworound survey technique). The purpose is to converge towards stable vaues for
key varidbles This is known as the Dephi method, which provides a way to compute
revised post hoc probabilities when prior probebilities are unknowr?®. The Dephi technique
can often produce answers surprisngly close to redty and can eesly be associated with the
ue of triangular digributions The triangular digtributions rank among the smplet and most
effective ways of extracting data from an expet or a pand of experts if the number of
possible answers is broad and the best estimate is uncertain.

A Ddphi technique can begin a any dae of an assessment. If prior informetion is avalable
from sample evidence in a large hedth system, it could be combined with a Ddphi goproach
to edimate the deviation between the large hedth system and a specific MIU, despite the
badc differences between the two. An dternative point of departure for the Delphi technique
could dso be information obtained from asngle MIU over ardatively short time.

Consequence of error in estimating P
The mathematicd modd described in section 1 wes used to examine the impact of error in the
asessment of P on the financid outcome of a MIU. The cdculaion was made for a
hypotheticd MIU of 100 members and for one risk
with P=10%. The contribution levd was cdculated
to cover 95 pecent of dl posshle ddidicd

Impact of error in estimating P

scenarios. The model was then used to examine the ©

conseguence of an underetimation of P, by »
cdaulaing the risk of insolvency for higher vdues | ® <
of P (dl dse remaining unchanged). The results of 60 /

this cdculdtion are shown in Fgure 7. The figure /
illudrates the consderable financia impact of error © /
in edimating the vdue of P. At the left end of the 20

graph the initid gStuation is shown (=100, P=10%, 4/
the risk of falure=5%). But if P turns out to be
15% rather than 10%, the risk of deficit rises from
5% to 48%; and if P is redly 20% rather than 10%,
there is 86% likdihood to incur a deficit, ingtead of
the expected 5%! Both the average number of clams and datigticd fluctuations will increese
with P. It is sdf-evident that as more and better data becomes available, the estimate of P
should improve. The higher uncertainty during the firsd years should be factored into the
treaty between the Socid Re and the MIU.

Risk of defidit (%)

o] 5 10 15 20 25

Observed P(%)

Section 5; Financing theretained risk

Every hedth insurance scheme must secure sufficient resources to pay dams aisng out of
risks it retans. In this, large schemes and MIUs accept a amilar obligation towards their

# Delphi is not a polling procedure in a drict scientific sense; rether, it is a gpecid communication technique. It
has repeatedly demonstrated its potentia to get people thinking in new ways so that the product of the entire
gsroup's effort isvauableto dl the contributors.

Each hypothess is assgned a "prior probability” (between O and 1); in the absence of a prior bass for
assigning probabilities, one can spread a "belief probability" evenly among the hypotheses. Then a lisg of
possble observable outcomes is congructed. This lig should aso be mutudly exclusve and dl-inclusve. For
each hypothesis the "conditiona probability" (the probability of observing each outcome if that particular
hypothesis is true) is caculated, and the sum of the conditional probabilities for al the outcomes must add up to
1. For more information on Bayes Theorem please see http:/hometown.aol.com/johnp71/javastat.html
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members. However, whereas MIUs are exposad to the risk of the adverse impact of datistical
fluctuetions, large schemes are shidded from it due to ther sheer sze. MIUs can fend off this
ik by rensuring above-average dam load. This didribution of responghilities for financing
the operations between MIUs and Socid Re is the essentid definition of dabilisation.
Sabilisation means rectifying the specific dements that destabilise MIUs. The acid test for
successul gabilisation is that members of MIUs would pay the same contribution as would
be charged for the identicd package in a large scheme. Stabilisation of the financing of MIUs
istherole of Socid Re.

When large schemes cdculate the income they need to meet their financid obligations, they
use average expenditure as a benchmark. The same should be true for stabilised MIUSs,

However, contributions may be set too low. The messure for this is a ggp between expected
income and the average cost of cae (“recovery gap’). The recovery gap may indicae
demandsde expectaions to increase benefits without corresponding increeses of the income
Sde or providers behaviour (supply-induced mord hezard and monopolidic pricing, where
there is little or no competition between suppliers), or the prevdence of a pandemic (eg.
HIV-AIDS), or inflationary pressures, or the ingbility of the populatiion to pay the necessary
leve.

Another problem with the financing of retained risk is the difference between red and
expected contribution income (“compliance gap”’). The compliance gap may indicate deficient
cgpacity of the MIU to collect contributions as fully as posshble, but dso cydicd and irregular
income patterns of the insured population.

The compliance and recovery gaps

have been caculaed for the Uganda Recovery gap and compliance gep (Kisiizi 19992000)
caxe dudy, and are shown in figure 8. 40000

In this example, the compliance gap is 30000

on average 125 percent, with vaues _

for sngle MIUs ranging from 0% Ushil. 20000

(best payer) to 29% (worst payer). 10000

The recovery gap represents 37.5 0

percent of average expenditure; and if 14 71013161922 258 31
both the recovery and the compliace MIU

gaps ae cumulaed, the income

shortfall reaches 45.3 percent. O Redl contributions Oorrpliamgaleeoweygap|

The recovery gep cannot be reinsured, as it is not random. Thus a financing source must be
found to do=eiit.

Section 6: Optionsto stabilise the financing of M I Usthrough Social Re

When the recovery gap is Sgnificant, the question might arise whether gabilisng fluctuations
through Socid Re would make a subgtantid difference to the financid performance of MIUs
The answer depends on the redive magnitude of the recovery gap and the fluctuations. Both
parameters are context-specific, yet the fluctuations are an intrinsc characterisic whereas the
recovery gap can be resolved through a policy choice An ingght into the relative magnitude
of both in a redlife dtudion was obtaned from the Uganda data Figure 9 depicts the
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deviation of red expenditure of each MIU from the average. The excess expenditure of seven
_ _ out of 30 MIUs was larger than the recovery
Comparing rew"e“l’,gap and reinsurable gep.  Consequently, flattening  expenditure

oufliers fluctuations through reinsurance would have
0% been more important for these MIUs during
60% 1 that financid execise than a subsdy that

0% _—j‘—-"-"{’»nw : -||  would have dlosed their recovery gap.
L

_3802_ H"" “| H" M The agument was explored further, in a
oo | smulation that measured how long MIUS®
-90% coud reman solvent without reinsurance,

when their contributions were a levels higher
| E=Renaradle M average - - -Recovery| | than 100% of the recovery rate”’. The results
ae shown in Fgure 10. Only fifty percent
survived a tenyear period when ther recovery rate was 110%. As can be expected, surviva
rates increesed with increesing recovery rates. But only those MIUs that could secure an
income of 150% of the recovery rate for the entire tenyear period were dmogt safe from
insolvency. Sudaining such a highincome levd for long periods of time is however unlikey.
In particular, when the same level of survival can be secured by reinsuring outlier codts for a
lower price.

Deviaion from average
expenditure

Surviva rate of MIUs as a function of recovery

It has been shown ealier that MIUs suffer rae
degabilisstion from (i) the impact of excessve
satistical fluctuations, both of the incidence and 110% l
of the caat of bendfits due to amdl group dze (it P 100% +1-m e 110%
soud be recdled thet by definiion, random | 3 gg 1@ e 1o
fluctutions sem soldy from the insuradle 5 1 130%
component of the benefit package); (i) risks of g 8 140%
aror in edimaing probabiliies due to the 5 0% 1_1_;1_._._._._._, = 150%
aypicd compostion of the benefit package and 8 o ——iy
insuffident reiable data; and (jii) high exposure e { .
to financia consequences of local catastrophes. ok o

40%

Reinsurance solution for the risk of eror in P 0 2 4 6 8 10
and the risk of catastrophes would have to be Years
eaborated on the bads of context-spedfic daa
On the other hand, reinsurance solutions aming to reduce the impact of datisticd fluctuaions
can be discussed in agenera way.

Sahilistion through Socid Re can occur in severd ways. Fird, Socid Re can replace the
need to create and replenish contingency resarves from dat-up (before the MIU has
accumulated any surplus), by stepping in and paying deficits in bad years, while recuperating
such losses from surpluses of MIUs in good years. This is based on the view that financid
underperformance, compared to a predefined busness result, can be conddered as random
rik, which should in the long term bdance itsdf out. This generd Satement does not gpply to
the impact of caastrophes, which can be reinsured separately. The pre-Odfined business
outcome can be “no-profit-no-loss’ or it can be a different leve, notably a defined surplus (to
ensure growth potentid or to pay for varidble nontinsurable costs). To operate this form of

% The profiles of the 30 MIUs areidentical to those used in the previous smulations.
%" Recovery rate=100-recovery gap
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reinsurance, the MIU would have to pay a premium to the Socid Re every year, but this
premium would be low in bad years and high in good years Since this form of rensurance
focuses on the ovedl busness result, its operaion requires very rigorous accounting of
income and expenditure, induding a record o the compliance and recovery gaps, which
would be excluded from reinsurance in dl cases.

A compledy different gpproach to dabilisng the risk would be reinsuring loss or ligility of
one or more specific benefit type. Each benefit can be characterised by its incidence, its cost
and the variability of this cost. The resultant business congderations of these parameters shdl
be illusrated next, using the Kisizi deta

Bendfit type OP Care. The incidence is rdaivey high (352 episodes per family on average),
with cogt of 1868 U.Shill thet is farly condant (dandard deviation = 5.9%, see figure 2). The
likdy source of loss here is outlier incidence, and thus the reinsurance solution might be to
cover incidence above a pre-defined leve, eg. above 4 episodes per family per period.

Bendfit type medicotechnica costs (Lab + X ray). The average incidence was 2 per family;
the average cost was 88840 U.hill. per incdent, with variability of 31%. In this case, both
the price and the incidence fluctuate, i.e. the MIU can incur losses ether due to high incidence
or because of the need for more coslly procedure, or both. The solution for this scenario might
be to cover expenses exceeding a certain monetary leve, eg. anything above the average cost
per family (1,776.80 U. Shill.), regardless of its cause.

Benefit type Surgery. At 0.02 episodes per family, incidence levd is very low; & 22,467 U.
Shill., the average cost per incidence is very high; and with a sandard deviation of 80%, this
cod is vay vaiadle With this profile it is more meaningful to look a the outlier case rather
than a the averages. Looking a the Kidizi example, the cost of the most expensve surgery
was 43,740, a hundred times higher than the average cost per family (449.34). This sngle
surgery accounted for 71% of the totd expenditure of the MIU. This example points to the
risk tha one member can bankrupt an entire MIU. Hence, the reinsurance solution should
refer to the type of bendfit. It should be recdled that by having pad ther contributions, the
members of the MIU have dready pad the average cost of this benefit. Hence, the MIU could
cede this benefit in full.

All the above examples dedt with a
share of the loss. An dterndive option Sociad Re simulated ninetimes
would be to reinsure a proportion of

the liability, rather then truncating the 60
loss. .

s
Any rensurance olution ress upon | 8
the condition that Socid Re can reman § 20
costneutrd in the longtem. The | =
andyticd  equations describing  this | B 0]
senaio, when multiple MIUs ae | J

)
S

rensured over severd years, ae too
complex for a mathematicd solution. Year
Ingtead, two Smple scenarios were
dmulaed: Socid Re covering 5 MIUs (run 18 times) or 10 MIUs (run 9 times). Each MIU
had 100 members, with P = 0.1 per person per year and one benefit B. Totd income was
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assumed to be equa to 100% recovery rate plus 1.5B. The treaty, laging 10 years fixed the
premium a 15B and in return Socid Re pad for dl dams above the expected longterm
average (10B in this example). The smulaed financid results of reinsuring 10 MIUs are
shown in figure 11. It can be seen tha during the firg five years episodes of deficit are
possble dthough not very likdy. After five years, Socid Re bregks even in dl nine runs of
the smulaion. The reallts of rensuring only 5 MIUs show that 3 out of 18 runs had a
negative bdance after 10 years (data not shown). This Smulaion confirms that Socid Re
dands a better chance of cogt neutrdity if it pools a larger group of MIUs, but in any case can
remain cod neutrd in the long term.

Concluding remarks

The man indght offered by this sudy is that reinsurance can Sabilise the long-term financid
operation of MIUs. In fact, Socid Re can dabiliss MIUs from the first year of establishing
reinsurance tregties. On the other hand, Socid Re might require severd years of operation
before reaching cost-neutrdity. The premiums it collects and the number of MIUs whose risks
it pools will in large pat detemine the length of the period it needs itsdf to be financially
sound.

Another concdluson is that dabilisstion must be differentisted from financing. The objectives
of Socid Re and the MIUs are thus cdearly didinct. Socid Re ams to create the financid
environment that will enable MIUs to operate under conditions comparable to large hedth
schemes. MIUs am to offer a package a a favourable cost/benefit ratio. Implementing these
objectives oblige MIUs to secure funds to cover the average expected codts, while Socid Re
will cover outlier cods for affordable premiums

An underlying requirement for the relaionship between Socid Re and the MIUs is that the
latter should provide a reigble account of their busness resllts as wel as information on the
risk they underwrite. Socid Re needs financid and risk information in order to assess the
probability of insolvency of MIUS, and set premiums accordingly.

Launching the operaion of Socad Re would require a condderable effort in establishing the
information base. Exiding conditions under which MIUs operate today would need to be
improved in terms of the materid infrastructure and the knowledge base for data collection,
vdidation, audit and andyss. This process will taketime.

In addition to the direct dabilisng effect of reinsurance activity, Socid Re may contribute
indirectly to a change in the compogtion of the bendfit packege For example if Socd Re
were to pay for surgery, one cannot exclude that the providers would introduce more surgica
procedures, the level of P for this benefit type would thus increese, and with it the premium of
Socid Re. Such changes would require periodic reassessment of contributions to MIUs and
premiumsto Socid Re.

Ladly, a dear didinction between dgabilisstion and financing, and improved quantitative

infformation on the operaion of micreinsurance schemes could enhance ther credibility
among both donors and the target population.
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Annex 1: The modd

References

(Will be provided later)
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